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INTRODUCTION. 


This REVIEW is based on reports for July, 1890, trom 2,320) marine reports through the “New York Herald Weather Ser- 


regular and voluntary observers. These reports are classified Vice;” monthly weather reports from the local weather ser- 
vices of Alabama, Arkansas, Colorado, Illinois, Indiana, Iowa 


as follows: 168 reports from Service stations; 126 Weather and Cvep. 
reports from United States Army post surgeons; 5 reports of yichigan, Minnesota, Mississippi, Missouri, Meteorological 
rainfall observations of the United States Geological Survey Report of the Missouri State Board of Agriculture, Nebraska, 
in Arizona, Colorado, and New Mexico; 1,463 monthly reports Nevada, New England, New Jersey, New York, North and 
from state weather service and voluntary observers ; 24 reports South Dakota, Ohio, Oregon, Pennsylvania, South Carolina, 
from Canadian stations; 171 reports through the Central Pa- | Tennessee, and Texas, and international simultaneous obser- 
cific Railway Company; 363 marine reports through the co- vations. Trustworthy newspaper extracts and special reports 
operation of the Hydrographic Office, Navy Department; have also been used. d 


CHARACTERISTICS OF THE WEATHER FOR JULY, 1890. 


The month was warmer than the average July over the in-; where the temperature rose to 100°. In the middle Atlantic 
terior of the country, on the south Pacific coast, and in the | states from Washington City northward to Albany and Roch- 
Canadian Maritime Provinces; elsewhere it was cooler than ester, N. Y., and in portions of New England the mornings 
usual. The greatest departures above the average tempera-|of the 20th and 21st were the coolest on record for July. 
ture were noted in Kansas and Nebraska, on the northeast Heavy frost was reported on one date only, the 21st, at Youngs- 
slope of the Rocky Mountains, and in the lower valley of the | town, Ohio, near which place considerable damage was caused 
Red River of the North, where they exceeded 3°; and the to corn and potatoes. 
most marked departures below the average temperature were The precipitation was in excess of the average for July in 
reported along the middle and south Atlantic coasts, and in the south Atlantic and east Gulf states, in the lower Rio 
northwest Oregon, where they exceeded 2°. At stations in Grande valley, tiie east part of the southern plateau region, in 
the Missouri Valley and on the eastern slope of the Rocky southeast Wyoming, northern Nebraska, and south South Da- 
Mountains the month was the warmest, and at stations along kota, on the north Pacific coast, and at Canadian stations 
the Atlantic coast south of Massachusetts, and on the west from Manitoba to Quebec; elsewhere it was deficient. The 
Gulf and north Pacific coasts it was the coolest July on record. | greatest excess occurred in the south Atlantic and east Gulf 
The highest temperature reported by a regular station of the states, where it was more than 5.00 inches at Charleston, 8S. 
Signal Service was 115°, at Yuma, Ariz., and by a voluntary C., and more than 7.00 at Pensacola, Fla., and the greatest 
observer, 126°, at Volcano Springs, Cal. The lowest tempera- deficiency occurred within an area extending from the Ohio 
ture reported by a regular station of the Signal Service was | Valley over Kansas, in the upper part of the Mississippi Val- 
36°, at Tatoosh Island, Wash., and by a voluntary observer, ley, and in northeast South Dakota, where it exceeded 3.00 
26°, at Breckenridge, Colo. (9,670 feet). At Albany, N. Y., inches. In the lower Rio Grande valley the monthly rainfall 
and at stations in the lower Mississippi valley, the lower lake | was about 4 greater, and in the south Atlantic and east Gulf 
region, the extreme northwest, the Missouri and upper Mis- | states it was about 4 greater than the average amount for July, 
sissippi valleys, and the northern plateau region, the maxi-| while on the middle-eastern slope of the Rocky Mountains 
mum temperature was as high or higher, and at New Haven, | about 4, in the upper Mississippi valley about 4, and in the 
Conn., at stations in the middle and south Atlantic states, northern and middle plateau region, the lower lake region, the 
northern Florida, the lower Mississippi valley, western Ar-| Ohio Valley and Tennessee, the northeast slope of the Rocky 
kansas, the Ohio Valley, and the lower lake region the mini-| Mountains, and in the west Gulf states about 4 the usual 
mum temperature was as low or lower than previously re-| amount of rain fell. At stations in the south Atlantic and east 
ported for July. On the 7th a warm wave was central in the Gulf states the rainfall was the heaviest, and at stations in the 
middle Mississippi valley, with temperature rising to 102° in| Ohio Valley and Tennessee, the upper Mississippi and upper 
Towa, 94° to 96° in Illinois, the Ohio Valley, and Tennessee, | Missouri valleys, Kansas, and Nebraska it was the least ever 
and to 96° in the lower Mississippi valley. On the 8th the | reported for July. Trace of snow was reported at Mount Wash- 
warm wave had extended eastward, and maximum tempera- | ington, N. H., on the 19th, and at Calais, Me., on the 20th. 
ture, 98°, occurred at Washington City, and Albany, N. Y.,| Tornadoes destructive to life and property occurred in Ram- 
96° at New York City, and Philadelphia, Pa., and 92° at Bos: | sey and Wabasha counties, Minn., on the 13th; at Wesley, 
ton, Mass. The 13th was an unusually hot day, except in the Ill., on the 17th; at Marshall, Minn., on the 22d, and at Law- 
northeast part of the country, and at a number of stations in| rence, Mass., on the 26th. Tornadoes without an attendant 
the central valleys the temperature rose above 100°, On the loss of life occurred at Marshall, Ill., on the 17th; near Fort 
16th a warm wave extended over the middle Missouri valley,| Bennett, 8. Dak., on the 21st; and near Galesburg, N. Dak., 
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and at Pleasanton, Nebr., on the 22d. Destructive thunder- and Iowa, and in parts of South Dakota, Minnesota, Arkansas, 


storms occurred in Ohio on the 1st; in New Jersey on the 2d; Texas, Tennessee, Kentucky, Illinois, Indiana, Ohio, Michi- 


in Minnesota, North Dakota, and Wisconsin on the 7th; in 
New York, Vermont, New Hampshire, Maine, Pennsylvania, 
Ohio, Indiana, Michigan, and Ontario on the 8th; in Ten- 
nessee on the 9th; in New Jersey the night of the 12-13th; in 
Minnesota, Indiana, and Maine on the 16th; in New Jersey, | 
Pennsylvania, Maryland, and Illinois on the 17th; in North | 
Oarolina, {ilinois, Missouri, and Iowa on the 18th; in Nebraska | 
and Iowa on the 19th; in South Dakota and Iowa on the 20th ; | 
in Wyoming on the 21st; in Michigan on the 23d and 24th; _ 
in southeast Arizona on the 30th; and in New England, 31st. | 
Damaging drought prevailed generally in Kansas, Nebraska, | 


gan, New York, Massachusetts, Maryland, Virginia, North 
Carolina, South Carolina, and Alabama. 

Navigation was suspended on account of low water on the 
upper Ohio River, and on the Cumberland River at Nashville ; 
and the Arkansas River at Fort Smith, Ark., was lower than 
at any time since April, 1887. 

Noteworthy auroral displays were observed at Sandusky, 
Ohio, the night of the 15-16th; at Huron and Rapid City, 8. 
Dak., and Fort Buford, N. Dak., the night of the 16-17th; at 
Saint Vincent, Minn., the night of the 17-18th; and at Green 
Bay, Wis., the early morning of the 18th. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for July, | 
1890, as determined from observations taken daily at 8 a. m. 
and 8. p. m. (75th meridian time), is shown on chart ii by 
isobars. The departure of the mean pressure for July, 1890, 
obtained from observations taken twice daily at the hours 
named, from that determined from hourly observations, varied | 
at the stations named below, as follows: | 


Station. Departure. ° Station. Departure. 
Eastport, Me .006 || Duluth, Minn —.000 
New York City -orr | Cincinnati, —. 003 
Philadelphia, -005 Saint Louis, Mo..............- —- 006 
Washington .oo2 | Galveston, —- 005 
Savannah, Ga. -ocs | Santa Fé, N. —-005 
~003 || Denver, Colo —- 005 
Detroit, Mich. -oo2 | Salt Lake City, Utah .......... —- 008 
New Orleans, La San Francisco, Cal............. 
Saint Paal, Minn | San Diego, —.01§ 


The mean pressure was highest over the Atlantic coast 
states south of the 40th parallel, and along the Pacific coast 
north of the 40th parallel, where it was above 30.05, and the 
mean pressure was lowest from southern Nevada southward 
over southeast Oalifornia and west Arizona, where it was be- 
low 29.80. In the British Possessions north of west Montana 
the mean pressure was below 29.85, and on the northeast slope 
of the Rocky Mountains, over the southeast part of the 
southern plateau region, and in the lower Saint Lawrence 
valley the mean readings were below 29.90. 

A comparison of the pressure chart for July with that of the 
preceding month shows that there was an increase in pressure 
over the greater part of the interior of the country, and that 
there was a decrease in pressure at extreme northern lake sta- 
tions and thence eastward over the lower Saint Lawrence val- 
ley, over the Gulf States and Tennessee, and along the Pacific 
coast south of the 45th parallel, and thence eastward over the 
northern plateau region and the western parts of the middle 
and southern plateau regions. The greatest increase in press-| 
ure occurred at Atlantic coast stations north of the 39th par- 
allel, where it was more than .05, and the most marked de- 
crease in pressure was noted over the northern plateau region, 
and at stations in the Sacramento and San Joaquin valleys, 
Oalifornia, where it was .05. 

The mean pressure was above the normal from the upper 
Mississippi and Red River of the North valleys eastward, in 
the south Atlantic states, the northern part of the west Gulf 
states and thence westward over the eastern part of the pla- 
teau region, and on the Pacific coast north of the 35th parallel, 
and thence eastward over the northern and the northwest parts 
of the middle plateau region. The mean pressure was below 
the normal from Montana and the Dakotas southeast over the | 
Missouri Valley and Kansas, on the south Pacific coast and | 
thence eastward over southern Nevada and Arizona, and from 
Alabama westward over the lower Mississippi valley and the. 


west Gulf states to the lower Rio Grande valley. The great- 
est departures above the normal pressure occurred along the 
Atlantic coast north of the 35th parallel, in the Saint Law- 
rence Valley, and at the more northern lower lake stations, 
where they exceeded .05. In districts where the mean press- 
ure was below the normal the departures were less than .05. 


BAROMETRIC RANGES. 
The monthly barometric ranges at the several Signal Service 


stations are shown in the table of miscellaneous meteorological 


data. The general rule, to which the monthly barometric 


ranges over the United States are found to conform, is that 


they increase with the latitude and decrease slightly, though 


‘somewhat irregularly, with increasing longitude. In July, 


1890, the monthly ranges were greatest in the lower valley of 
the Red River of the North and in extreme eastern Maine, 
where they exceeded .70, whence they decreased southward 
to less than .30 over extreme southern Florida and in the 
lower Rio Grande valley, southwestward to less than .30 over 
the east part of the southern plateau region and on the south 
Pacific coast, and westward to less than .30 on the coast of 
northern California, and to less than .40 in Washington and 
Oregon. Along the Atlantic coast the monthly ranges varied 
from .24 at Key West, Fla., to .79 at Eastport, Me.; between 
the 82d and 92d meridians, .36 at New Orleans, La., to .66 at 
Marquette and Alpena, Mich.; between the Mississippi River 
and the Rocky Mountains, .28 at Abilene, Tex., to .80 at Saint 
Vincent, Minn.; in the Rocky Mountain and plateau regions, 
-21 at Fort Grant, Ariz., to .58 at Fort Custer, Mont.; on the 
Pacific coast, .24 at Eureka, Cal., to .45 at Fort Canby, Wash. 
Chart ii shows that in July, 1890, there was a range in mean 
pressure of .31 from the south Atlantic coast to the southern 
plateau region; a range of .16 from the southern plateau 
region to the south Pacific coast; a range of .20 from the 
south Atlantic coast to the lower Saint Lawrence valley; and 
a range of .29 from the British Possessions north of Montana 
to the Pacific coast north of the 40th parallel. 


HIGH PRESSURE AREAS. 


Within the limits of the United States the paths of 5 high 
pressure areas were charted during the month of July. It is 
rather remarkable that these had nearly a steady motion from 


the west to the east and this was much more uniform than is 
ordinarily the case. The permanent high area of the Pacific 


coast had an important bearing upon the origin of at least 3 of 
these areas. The eastern portion of this high area rested upon 
the California coast throughout the month, and, as will be noted 
later on, there was a transference of offshoots from this to the 
plateau region and thence across the country. The table at 
the end of this description contains in concise form many of 
the characteristics of these high areas, and the following details 
are added : 

I.—This had its origin to the north of the region of obser- 
vation before the beginning of the month. Its general course 
was southeast, just to the south of Lake Michigan, until it 
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reached the Atlantic on the 6th. At the coast, the Sargossa| east and its path was near the parallel of 50° throughout its 


Sea high area, as shown by the Bermuda observations, moved | course. 
/a maximum fall of rain of 1.58 in 12 hours at Qu’Appelle, N. 


All trace disappears on 9th in| W. T., on 6th. 


to the west on this date, and the union of the two had a slow 
movement to the southwest. 
the central Gulf. A well-marked fall in temperature preceded | 
this area until it reached the most southerly latitude of its | 
course. There was a remarkable fall of rain at isolated sta- 
tions in its centre when it reached the south Atlantic states. 
Over 4 inches in 24 hours fell at Quitman, Ga., and over 2 
inches at one other station in Ga. and at one in 8. C. 
II.—This was first noted to the north of Montana and had a 
path and velocity almost exactly the same as the former, | m 


except that the motion to the southwest continued only a half 


day. This area appeared to merge in the south Atlantic area 
on the 12th. The fall in temperature was much more pro- 
nounced than in I, but unlike I there was no rain for some dis- 
tance from the centre. 

III.—This was an offshoot from the Pacific high area and | 
moved very slowly the first 2 days. 


north of Montana. 
16th, when all trace is lost over Lake Erie. 


marked. It was due mostly to a radiation from the earth to 
the clear sky, and apparently was not produced to any marked 
degree by the advance of a cool wave in front. On 16th this 
area spread itself from Lake Superior to the Gulf, making a| 
partial connection with the permanent area in the southeast, | 
and the north portion disappeared as already indicated. 

1V.—This area had the longest duration of any during the | 
month. Entering the country at Oregon on 15th it disap- | 
peared off Nova Scotia on 23d: From first to last there was no_ 
rain within this area. The temperature changes in its frout 
were quite insignificant. 


V.—This was an offshoot from the Pacific area and passed | separated. 


On the night of 13th | 
there was a transference, without motion probably, to the | 
The course was a little south of east until | 
The fall in tem- | 


perature was quite irregular in front of this area and not well | 15th. 


There was a rise in temperature of 28° on the 7th and 


IV.—For several days before the 8th the inclination of winds 
and a slight diminution in pressure indicated an atmospheric 
disturbance in the south plateau region. This disturbance 


| culminated in a definite form on the evening of the 8th in south 


Idaho and moved with very slight intensity east and south, 

disappearing from view in Kansas on llth. The heaviest rain 

in 12 hours was at Fort Elliott, Tex., 0.72, on llth. No 
marked change in temperature was noted. 

V.—On the morning of 12th a disturbance appeared north of 
Montana and this caused a secondary in the evening in South 
Dakota. This secondary was traced for 2 days, disappearing 
14th in Illinois, though a trough-like depression still continued 
from Illinois to the Saint Lawrence Valley for another day. 
The heaviest rain in 12 hours fell in connection with a thunder- 
storm on the night of the disappearance, 2.08 at Keokuk, 
14-15th. There was a rise of 30° in temperature in 24 hours. 

Vi.—Like V, this storm originated north of Montana where 
there was an atmospheric disturbance on the days near the 
This storm had the most rapid motion of any during 
‘the month, 42 miles per hour. Its path was nearly due east, 
and it disappeared off the New England coast on 17th. The 
heaviest rain in 12 hours was 1.38, at Atlantic City, N. J., the 
| night of its disappearance. The greatest 24-hour rise in tem- 


’ perature occurred on 15th. 


VII.—This storm had its rise to the north of Montana in a 
general disturbance on 18th. It had a slow motion to the 
| southeast and disappeared in Louisiana on 24th. The heaviest 
rain was 0.85, at Leavenworth, Kans., on 21st. 

VIII.—For 2 days before 23d there was a general disturb- 


‘ance to the north of Lake Superior from which this storm was 


On evening of 23d a trough-like depression ex- 


into Oregon on 21st. All trace of it was lost in Colorado on 25th. | tended from where VII had just disappeared to the lakes, and 
| this trough continued till evening 25th. The heaviest general 

LOW PRESSURE AREAS OB STORMS. ‘rains of the month were reported in connection with this 

The storms of this month have been very erratic in their| trough. At least 20 stations reported rain exceeding 1.50 in 
movements, as has been noted in previous years. It is often| 24 hours in the south Atlantic and east Gulf states. The 
impossible to trace a track with accuracy, owing to the slight | storm moved nearly east and was last seen at the mouth of the 
The principal characteristic of these | Saint Lawrence on 27th. No marked rise in temperature 


diminution of pressure. 
The Lawrence, Mass., tornado was connected with 


storms has been a rather marked tendency to remain station- | occurred. 


ary, or at times to even reform toward the west; it is hardly | this storm. 


probable that these reformations were due to a backward move- 
ment. There has been a noteworthy tendency for these storms 
to pursue a course in high latitude, even north of the Great 


Lakes. 


The reason for this may have been the persistency of pearing from view on morning of 31st in Ontario. 


IX.—This storm, like IV, took its origin in the general and 
quite permanent summer depression of the south plateau. Its 
| progress was quite rapid in an east-northeast direction, disap- 
The heav- 


the high areas in moving towards the southeast and in uniting | iest rain in 12 hours was 1.58 at Rockliffe, Ont., on 31st. No 


with the permanent Atlantic high area, as noted above. None 
of these storms have had very high winds accompanying them 
at any station of observation with the exception of IIL, which 
had a velocity of 75 miles on 7th, at Moorhead, Minn. The 
tracks of these storms, so far as they could be readily charted, 
will be found on chart I at the end of this REVIEW. The 
principal characteristics of the storms are given in the table 
at the end, and the following details are added: 

I.—This storm was first noted to the north of Lake Michi- 
gan. It had a very slow motion down the Saint Lawrence 
Valley and disappeared in the Gulf of Saint Lawrence on the 
5th. It had a slight intensity throughout its course, and had 
no marked rise in temperature in itsfront. The heaviest rain- 
fall in 12 hours accompanying was at Parkersburgh, W. Va., 
1.80, 2d. 

II1.—This storm appeared to move south from N. W. T. on 
3d. It was of short duration, being last noted on 6th in south 
Minnesota. The heaviest 12-hour rain was 0.44 at Fort Buford, 
N. Dak., 5th. 

I1I.—On the day when II was last noted there was a trough 
of low pressure extending from south Minnesota to N. W. T., 


marked rise in temperature occurred in its front. 

On comparison with the storms of previous years it is 
found that, with one or two exceptions, they have originated 
either to the north of Montana or in the south plateau region 
and have almost invariably had a tendency to move in the 
higher latitudes, just as has been the case during this July. 
A short investigation has also been made in order to deter- 
mine whether the velocity, intensity, or any other character- 
istic of high areas or storms may be connected in any way with 
the magnitude of the diurnal range of the barometer. The 
barograph eurves at about 20 stations were examined for each 
day of the month and the magnitude of the diurnal range tab- 
ulated on a scale 0-3. It was found that the appearance of 
the curve changed greatly from day to day, especially at the 
northern statious. On charting these figures it was found that 
the magnitude of the diurnal range was uniform over very 
great areas, and these areas of equal magnitude had a slow 
motion toward the west or else remained nearly stationary. 
There was a slight tendency to an increase in the magni- 
tude on the west side of high areas, but it cannot be said 
that there was any direct and marked connection between 


and in some respects this storm may be considered as having | these phenomena. 


its origin in the former. The motion of this storm was due 


In order to compare the relative velocity of high and low 
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areas the following arrangement is given, in which the con- 
secutive positions and velocities of the two are placed in chrono- 
logical order : 


June. 
NomberIH IL DH UL WIL IVL UIH IVH VL VIL VIL VUIL VH 
Velocityzr 20 2 2a 3 18 9 12 14 
July. 


NomberIL IH IL NIL UH IVL VL VIL IVA VIIL VH VIIL IXL 
Velocity 11 22 13 29 24 20 4 29 42 19 17 16 18 35 


There seems to be quite a remarkable uniformity in the 
gradual rise and fall of these velocities, and this is more sur- 
prising when we consider that in some cases the motion is 
made up for a large number of days while in others for a very 
few days. 


A comparison with storms of previous years is given in the 
following table: 


, Velocity Velocity 

Year. Number. per hour. Year. Number. per hour. 
- 
| Miles. Miles. 
| 8 22-9 || 7 29-9 

7 2356 | 7 21-9 

vec 6 24-3 |) TBBS 8 27-6 

6 22.8 || 1886 9 21.3 
| 9 26-2 | IBBB 7 23-3 
| TBBO 6 25-2 || II 23-3 
| 5 24-2 || 9 22.1 
| 6 19-8 


ans PF 8 Maximum pressure change and maximum abnormal temperature change in twelve hours and maximum wind velocity. 
Station. | Rise. | Station. |Fall.| 5 Station. 
Sis jai sisi ale Siz |4 
High areas | @}fe!| e | © | Days.| Mites. Inch. ° 
47 | 112 27 9° 7-5| 22 | Dubuque, lowa...........| +28 4 Buffalo, N.Y 16 4 Fort Assinniboine, Mont. ne. 30 2 
| 51 | 107 33 | 24 | Rockliffe, Ont ............ +40 9 Rock] iffe, 22 9 Philadelphia, Pa......... n. 14 
29 47 122 43 | I 29 | Rapid City, 8. Dak ....... -32 14 North Platte, Nebr....... 19 | 14 Qu’Appelle, N. W.T..... nw. | 12 14 
15 46 | 126 47| 39 -0| 19 | Huron, 8. Dak............ 17 Huron, 8. Dak............ 14 | 17 Chicago, e. | 16 19 
V a1 47 | 125 40 | 103 | 3-5| 16 | Portland, Oregon......... -18 | at | Denver, Colo ...........+. 1§ | 22 Fort Canby, Wash........ ne, 14 22 
Low areas | : Fall. Rise 
I 48 83 49 67 | 4-0| | Buffalo, N.Y +14 1 Duluth, Minn ............ 12 | 1 Toledo, Ohio............., DW. | 26 I 
BV | 8 43 | 116 3 | ror | 2.5| 20 | Fort Custer, Mont ....... -16 | 1 | Fort Sully, 8. Dak........ 18 9 Valentine, Nebr.......... 8. 48 
W | 12 | 45| tor; 4! go| 14 | Huron, 8. Dak............ +24 | 12 Rapid City, 8. Dak ....... 18 12 Chicago, ne. | 48 14 
VE 50| 108 42 | Nantucket, Mass......... -32 17 | Cheyenne, Wyo .......... 17 | 15 Rawlins, Wyo............ nw. | 48 1 
| 18 | 113 31 6.0 u’Appelle, N. W. T..... | 1B | Paenlo, Colo 12 | 23 Fort Assinniboine, Mont. s. | 42 1 
WEEE 23 | 3 87 67 | 35| | tport, Me............. +24 25 Eastport, Me............. 10 | Block Island, R. I........ sw. | 36 26 
| | 107 76 | 3S | 35 | Fort Buford, N. Dak...... +30 | a9 | Oswego, N. 14 | 31 | Rawlins, nw. 48 30 


NORTH ATLANTIO STORMS FOR JULY, 1890 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the storms that appeared over the north At- 
lantic Ocean during July, 1890, are shown on chart i. These 
paths have been determined from international observations 
by captains of ocean steamships and sailing vessels received 
through the co-operation of the Hydrographic Office, Navy 
Department, and the “New York Herald Weather Service.” 

Kight storms have been traced for July, 1890, the average 
number for the corresponding month of the last seven years 
being 7. Of the storms traced for the current month 5 were 
continuations of depressions which first appeared over the 
North American continent; 1 apparently originated north of 
the Bermudas; and 2 were first located east of the 20th meridian. 
The storms pursued normal east to northeast paths, and no 
storm traversed the ocean from coast to coast. Generally fine 
weather prevailed over the north Atlantic during the month, 
the more important disturbances occurring south of Newfound- 
land on the 5th, when fresh to strong gales were reported ; over 
mid-ocean in high latitudes on the 30th and 31st, when press- 
ure ranging from 29.20 (742) to 29.40 (747) and fresh to strong 
gales were noted; and to the west of the British Isles on the 


7th and 27th, when the pressure fell below 29.50 (749), and. 


moderate to fresh gales were encountered. In July of pre- 
ceding years storms of marked strength have seldom been 
encountered in the middle latitudes of the north Atlantic 
Ocean, the most destructive storms of the month generally 
appearing in the sub-tropical or tropical regions. Among 
notable West Indian cyclones for July described in the RE- 
View during the last seven years were those of 1886 and 1887. 


The hurricane of 1887 advanced from Barbadoes Island west- | 


| ward over the Caribbean Sea and thence northward over the 


Gulf of Mexico to the east Gulf states from the 20th to the 
close of the month. This storm was very severe at Barbadoes 
Island on the 20th, and several vessels were wrecked. Sev- 
eral vessels were wrecked on the north Cuban coast and on 
the west coast of Florida, and very heavy rainfall in the Gulf 
States, in connection with high winds and swollen rivers, 
caused great destruction to growing crops and public high- 
ways. In 1886 twostorms advanced from the vicinity of Cuba, 
neither of which was very destructive. 

July, 1890, opened with low pressure over the British Isles, 
and there was evidence of a disturbance north or northeast of 
the Bermudas. On the 2d a storm of slight energy was cen- 
tral south of Newfoundland, whence it apparently moved north- 
ward and united with another in the Saint Lawrence Valley. 
Over the eastern part of the ocean unsettled weather continued 
until the 5th. From the 5th to 7th fresh gales attended the 
passage of a storm from the lower Saint Lawrence valley to 
northeast of Newfoundland, and during the 7th and 8th un- 
settled weather prevailed over mid-ocean with the advance of 
this storm to the northward. On the 7th a storm was central 
west of Ireland, having advanced from the westward, with 
pressure below 29.50 (749) and fresh gales, and under the 
influence of this storm unsettled weather continued over and 
near the British Isles until the 10th. On the 9th a storm was 
central over the Gulf of Saint Lawrence, having advanced from 
the westward, with pressure below 29.40 (747); by the 10th 
this storm had moved northeastward beyond the region of ob- 
servation. On the 13th and 14th low pressure prevailed over 
the British Isles, probably attending the passage of a storm to 


1 
: Tabulated statement showing principal characteristics of areas of high and low pressure. 
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the northward, and on the 13th the barometer fell to 29.47 
(748) at Leith, Scotland. During the 15th a storm passed 
northeastward from the lower Saint Lawrence valley, and on 
the 16th was apparently central off the Labrador coast. The 
weather continued unsettled over and near Newfoundland dur- 
ing the 17th, and by the 18th there was a marked decrease in 
pressure, unsettled weather, and fresh gales over the Canadian 
Maritime Provinces. On the evening of the 19th a storm of 
slight energy was central on the New England coast, whence 
it moved to the southeast of Nova Scotia by the 20th, attended | 
by fresh gales, after which it apparently dissipated. On the) 
18th unsettled weather prevailed over and near the British | 
Isles. On the 26th and 27th a storm was central northwest of | 
the British Isles, and on the latter-named date pressure falling | 
to or below 29.40 (747) was reported in that region. By the | 
28th this storm had advanced to north of the British Isles. 
On the 27th a storm was central north of the Gulf of Saint 
Lawrence, having advanced from the Saint Lawrence Valley. 
Moving east-northeast the storm reached the 30th meridian 
by the 29th, attended by fresh to strong gales and pressure | 
falling to about 29.40 (747), and during the 30th and 31st it ap- | 
parently remained central south or southwest of Iceland, with 
decreasing pressure, and fresh galesin the trans-Atlantic steam- 
shiproutes. On the 31st a storm central in the lower Saint Law- 
rence valley was attended by fresh gales south of Nova Scotia. 


OCEAN ICE IN JULY. 


The following table shows the southern and eastern limits of | 
the region within which icebergs or field ice were reported for | 
July, during the last eight years: 


| 
Southern limit. Eastern limit. 
Month. | Lat. N. Long. W. Month. Lat. N. Long. Ww. | 
42 42 49 $7 | July, 1883 46 47 | 45 44 | 
JULY, 1884... 46 24 50 02 48 36 46 28 | 
JULY, 1885 424 48 30 || JULY, 48 00 | 44 00 | 
July, 1886 ...cccseccsees 42 59 49 18 | July, r886T.........-+ 45 52 34 30 
JUlY, 1887 43 30 §0 05 | July, 52 04 | 41 16 
JULY, JULY, 47 40 | 50 10 
JULY, 1889 49 47 45 || July, 45 50 | 40 00 | 
JULY, 1890 41 25 47 30 || July, 50 08 38 45 
*Off Cape Race. An iceberg and field ice. + On the roth a small piece ot ice was | 


reported in N, 48° 33°, W. 24° 11’. 


The above table shows that for July, 1890, ice was reported 
about 24° farther south, and over 4° farther east than the aver- 
age southern and eastern limits of Arctic ice for the month, as 
determined from reports of the last seven years. The south- 
ernmost ice reported for the current month, a large iceberg on 
the 15th in the position given, was nearly 1° farther south | 


than the southernmost ice previously reported for July, no ice 
having been noted south of the 42d parallel for the correspond- 
ing month of preceding years, and the easternmost ice re- 
ported, a small iceberg on the 6th in the position given, was 
about 4° west of the extreme eastern limit of ice for July, and 
was the only ice reported east of the 40th meridian, save in 
1886, when an iceberg was noted in W. 34° 30’. Comparing 
the current with the preceding mouth, there was a marked 


decrease in the aggregate quantity of ice reported over and 


near the Banks of Newfoundland, and an increase along the 
east coast of Newfoundland. Numerous icebergs and heavy 
field ice were reported in, and east of, the Straits of Belle Isle, 
along the Labrador coast, and in the Gulf of Saint Lawrence 
east of the 60th meridian. Compared with the corresponding 
month of preceding years the ice reported for July, 1890, about 
equalled the average in quantity. The limits of the region 
within which Arctic ice was reported for July, 1890, are shown 
on chart i by ruled shading. 
FOG IN JULY. 

The limits of fog-belts west of the 40th meridian, as deter- 
mined from reports of shipmasters, are shown on chart i by 
dotted shading. In the vicinity of the Banks of Newfoundland 
fog was reported on 26 dates; between the 55th and 65th 
meridians on 14 dates; and west of the 65th meridian on 10 
dates. Compared with the corresponding month of the last 
two years the dates of occurrence of fog near the Grand Banks 
numbered 3 more than the average; between the 55th and 65th 
meridians 2 less than the average; and west of the 65th meri- 
dian 2 more than the average. The 15th, 21st, and 29th to 


'31lst were the only dates on which fog was not reported over 


or near the Grand Banks. On all dates on which fog was re- 
ported near the Banks of Newfoundland there were storms ap- 
proaching from the west, save on the 13th when it occurred 
with unsettled weather, rain, and high pressure, and from the 
22d to 25th when it was noted while high pressure prevailed 
over that region. Between the 55th and 65th meridians fog 
was reported with the approach or passage to the northward of 
general storms, save on the 12th, 13th, and 30th when it oc- 
curred while relatively high pressure, unsettled weather, and 
rain prevailed in that region. West of the 65th meridian fog 
was reported with the approach or passage to the northward of 
general storms, save on the 28th and 30th, when it occurred 
while high pressure and unsettled weather prevailed in that 
region. On the Ist to Sth, 14th, 15th, 17th, 24th, 25th, and 
29th dense fog was reported at points along the New England 
or New York coasts by observers of the Signal Service, its oc- 
currence in each instance attending the presence in the Saint 
Lawrence Valley or the Lake region of general storms whose 
influence extended off the coast. 


TEMPERATURE OF THE AIR ( 


expressed in degrees, Fahrenheit). 


Many of the voluntary stations do not have standard thermometers or shelters, 


The distribution of mean temperature over the United) 


85 in southeast Cal. south of the San Joaquin Valley, in 


States and Canada for July, 1890, is exhibited on chart ii by southern Nev., west and southwest Ariz., in the lower Rio 
dotted isotherms. In the table of miscellaneous meteorological Grande valley, from central Tex. northward to south-central 
data the monthly mean temperature and the departure from | Kansas, and from northwest Kans. over extreme southwest 
the normal are given for regular stations of the Signal Ser-| Nebr. and a part of northeast Colo. The mean temperature 
vice. The figures opposite the names of the geographical dis-| was lowest in west-central Colo., where it was below 55; at 
tricts in the columns for mean temperature and departure from | Tatoosh Island, Wash., the mean temperature was 49.8. The 
the normal show, respectively, the averages for the several | mean values were below 60 in the lower Saint Lawrence val- 
districts. The normal for any district may be found by adding | ley, and along the immediate Pacific coast from San Francisco, 
the departure to the current mean when the departure is below _Cal., northward, and were below 65 north of a line traced from 
the normal and subtracting when above. The monthly mean the coast of eastern Me. irregularly westward to northeast 
temperature for regular stations of the Signal Service repre-| Minn., in the British Possessions north of N. Dak., western 
sents the mean of the maximum and minimum temperatures. | Mont.,and Wash., and along the immediate Pacific coast north 
The mean temperature was highest in the valley of the | of the 35th parallel. 
Colorado River from extreme south Nevada southward, and| The mean temperature was generally above the normal from 
in the adjoining part of Cal., and in the middle and lower Gila | the Mississippi River and the upper lake region westward to 
valleys, where it was above 95. The mean values weré above the western part of the middle and northern plateau regions, 


/ 
| 
| 
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on the south Pacific coast, and in the Canadian Maritime Deviations from normal temperature—Continued. 
Provinces; elsewhere the month was cooler than the average je jein lel mene 
< > 
July. ‘The greatest departures above the normal temperature (FSi gis |é (s) Rutreme monthly mean 
= ‘or July. 

were reported in Kans., Nebr., on the northeastern slope of es 
the Rocky Mountains, and in the lower valley of the Red  Stateand station. County. 2 oF 
River of the North, where they exceeded 3, and the most 
marked departures below the normal temperature were noted § | § 
along the Atlantic coast south of the 40th parallel,and in|; 
northwest Oregon, where they exceeded 2. o © | ele | 

At stations in the Missouri Valley and on the eastern slope | Strafford | Orange ...... 17| 684 — 735 1887 67-0) 

of the Rocky Mountains the mean temperature was the high-| pirasnest......... Northampt'n 78.9 | 22 77-4/— 1-5 80 1887743) 
est; and at stations along the Atlantic coast south of Massa- | 
chusetts, and on the west Gulf and north Pacific coasts the | ST) 
mean temperature was the lowest reported for July. Madison ......... | BDeRO snc cece 72-0 | 21 | 71-7 Z 0-3 75-8 1859 67-7 1884 

DEVIATIONS FROM NORMAL TEMPERATURE. * Not received. 

The following table shows for certain stations, as reported MAXIMUM AND MINIMUM TEMPERATURES. 

by voluntary observers, (1) the normal temperature for July The highest temperature reported by a regular station of the 


for a series of years; (2) the length of record during which | signal Service was 115, at Yuma, Ariz., on the 22d. The 

the observations have been taken, and from which the normal |» oyimum temperature rose to of above 116 in the Semmente, 

has been computed; (3) the mean temperature for July,|..4 gan Joaquin valleys, Cal., and in the Colorado Valley 

1890; (4) the departure of the current month from the normal ;| som south Nevada southward. and was above 100 over the 
ud ; ’ 

(5) and the extreme monthly mean for July, during the} yest and south parts of the southern plateau region, the south 


period of observation and the yea we of occurrence: | part of the middle plateau, in eastern Oregon and Washing- 
| : ton, along the eastern slope of the Rocky Mountains, and in 


Bis | 

= 

is (5) Extreme monthly mean | the Missouri, middle Mississippi, and Rio Grande valleys. 

|The lowest maximum temperature occurred along the imme- 

Stateand station. County. | 3° ‘diate Pacific coast north of San Francisco, Cal., where it was 

ig | ¢ | below 70. On the southeast and extreme east coasts of New 

isla | 8 | England the maximum temperature was below 85. The reports 

of United States Army post surgeons and state weather ser- 
Arkansas. ° |¥ears} © | © | © ° vice and voluntary observers show the following maximum 
Boone .....+. Sa4 1888 75-2 1882 temperatures in states and territories where temperature ris- 
Sacramento ...,.. Sacramento . 73-0 37 | 68-4 —4-6 80.6 1854 68.3 1889 ing to or above 100 was reported: Volcano Springs, Cal., 126 ; 
Middletown. ..«<| Middlesex...| 71-0| 22 | 6.0 — 2.0 75-4| 1086| 66. Fort Mojave, Ariz., and Gove City, Kans., 120; El Dorado 
7 75°4 9 1860 
| bes Canyon, Nev., 118; River Bend, Colo., Thedford and Wilcox, 
4 Nebr., and Saint George, Utah, 112; Camp del Rio, Tex., 111; 
Monroe ..... 822) 16 —20 857 783 1882) Tipton, Pa., Pickering, Mo., and Glenwood, Iowa, 110; Fort 
Peoria ++ Peoria....... 7-3) 34 792 +09 832 Fetterman, Wyo., Steele, N. Dak., and Coalgate, Ind. T., 108; 
MeHenry....| | 34 78 Soa 1868 655 1882 | Fort Selden, N. Mex., and Fort Bennett, S. Dak., 107; Fort 
Switzerland 24 76-0 — 1-7 1868 73-0 1869, Walla Walla and North Yakima, Wash., Lead Hill, Ark., 
Howard. .... 712) 17 70.8 — 75-2 187g SEVEral stations in Illinois, and Columbus (2), Miss., 106 ; 
Monticeiio....... Opelika, Ala., Fort Keogh and Glendive, Mont., 105; East- 

man, Ga., Brewer Mine, S. C., and Dyersburgh, Tenn., 104; 
Lawrence .......- Jouglas ..... 78-3 28 80.6 2-3) 85-1 1868 2.0 8s 
11 83:1 83-9) 1879 = | Angola, Ind., West Milton, Ohio, and Richmond, Va., 103; 

| Landry several stations in Louisiana, 102; Murray, Ky., Woodbury, 
Grand Coteau *... in 6 J.. Summit Lake. Wis and He 101: © 

Maine. | N.J., , Wis., ppuer, Oregon, ; Cum- 
Penobscot... 67.0 20 6.2 — 71.0 1887 | 64-2 1884 | berland (2), Md., Lawrence, Mass., Bangor, Me., Crookston, 
Cumberland... Allegany .... 30 73-9 1-81 77-7 1887 | 67-4 1860 | Minn., and several stations in New York, 100. 

Hampshire..| 70.8| 54 | 70.0 76-1| 1887 | 66.4 At the following named stations of the Signal Service the 
Newburyport .... Essex ....... | 1882) 67-5). 1884 | temperature for the current month was as high or 
ue THT 1884 "8S | higher than previously reported for July: Albany, N. Y., 17 
Kalamasoo .. Kalamazoo .. 33 | 733 og 7:8 1885 | 6-5 | years record, 98, 1 above 1886; Vicksburg, Miss., 19 years 
Thornville....... APOC? . 4) 70. I 

* Minnesota. wd . , record, 99, the same as 2 or more years; New Orleans, La., 20 
Hennepin... 72 a5 71-0 2) 77-2) 1866 65-8 | vears record, 96, the same as 1888; Erie, Pa., 18 years record, 


Mont« 
Fort Shaw....... Lewisalarke 68-4 | 21 70.0 +16 74-1 1886 61.5 1884/94, the same as 1878; Cleveland, Ohio, 20 years record, 97, 


Grafton...... 47 | 67-5 — 1-9] 1870) 1844 1 above 1878; Sandusky, Ohio, 12 years record, 98, the same 
..| 72.4 106,| 28875 Moorhead, Minn., 10 years record, 98, 2 above 1887 ; 
South Ovena®...,| ‘Saint Vincent, Minn., 10 record, same as 1886; 

vo ne sg | ‘Keokuk, Iowa, 20 years record, 104, 4 above 1887; Omaha 
Cooperst bec cece 68. 65.4 73-4 1854,"70 62-7 1860 | ’ 
Palermo 69. 67-6 — 2.0, 7-6, 1864 62-3 1860 | Nebr., 20 years record, 105, the same as 1874; Concordia, 
Onldwell..... 74-8) 17 73-0 1-8) 77-7| 1877 | 66-4 1884 Kans., 6 years record, 103, the same as 1888; Spokane Falls, 
N'th paign 73-4) 77-4 t 4-0) 8t.0 shy 1835, °47 1 Walla Walla, 
Albany pote oe sees Linn......+++ 66.3 12 | 65-6 — 0-7) 69-9 1889 63-2 1881 Among extremely high temperatures reported at regular 
64-7 20 62.0 —2.7 73 1889 59-6  1888| stations of the Signal Service for July of preceding years are: 
a rege (117 3 d 118 in 1878, at Yuma, Ariz.; 115 at Fort 
Dyberry ........- Wayne ...... 68.3 22 | 64-8 — 3-5) 72-6 1887 | 63.2 1865 | 117 in 1889 an . ’ ’ md , i 
Bayard, N. Mex., in 1882; 111 at Fort Benton, Mont., in 1886; 
South Carolina, "| ‘and 109 at Fort Gibson, Ind. T., in 1879. Among high tem- 
759 Seo 759 189° | neratares reported for July by United States Army post sur- 
AUSTIN Wilson ...... 795 | 22 | 81-4 1-9) 1879) 71.6 1885| geons and voluntary observers are: 128 at Mammoth Tank, 


1880 | Cal., 1887; 126 at Volcano Springs, Cal., in 1889; 122 at 


Texas. 
New Ulm .......- Austin ...... 82.6 18 84.1 1.5) 85-0 1879 80. 6 


| 
| 
| 
4. 
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Humboldt, Cal., in 1887; 120 at Fort Mojave, Ariz., in 1889; RANGES OF TEMPERATURE. 


119 at Fort Miller, Cal., in 1853, and at El Dorado Canyon,| The greatest and least daily ranges of temperature at regular 
Nev., in 1889; 115 at Saint George, Utah, in 1889; and 114 at stations of the Signal Service are given in the table of mis- 
Gibson, Kans., in 1889. ‘cellaneous meteorological data. The greatest monthly ranges 
_The lowest temperatures reported by regular stations of the of temperature occurred in the northern plateau region, where 
Signal Service were: 36 at Tatoosh Island, Wash., 20th; 37 they exceeded 60, whence they decreased westward to less than 
at Baker City Oregon, 10th, and at Fort Washakie, Wyo., 20 on the immediate Pacific coast, southward to less than 40 
11th; and 38 at Northfield, Vt., 2ist. The minimum temper- | over the southeast part of the plateau region, southeastward to 
ature was below 50 north of a line traced from the Maine coast Jess than 30 on the Gulf and south Atlantic coasts, and east- 
southwestward to south-central Pa., thence northward to! ward to less than 40 over the southern part of the upper lake 
western N. Y., thence irregularly westward to eastern Wyo., region; from the Lake region the monthly ranges increased to 
thence southward to central N. Mex., thence northwestward more than 50 in northwest New England, whence they decreased 
to northern Utah, thence south of west to east-central Cal., to less than 30 on the southeast coast of New England. 
thence northward to northern Cal., and thence southward, | eilin 


inside the coast line, to San Francisco, Cal. The minimum tem-| ; 44 wis 
perature was highest, 74, at Yuma, Ariz., and was 70, or above,, On the 20th light frost was reported in Litehfield Co., Conn., 


at Jupiter, Fla., Galveston, Corpus Christi, and Rio Grande which caused some damage to tender plants in low ground, On 
City, Tex. The reports of United States Army post surgeons the 21st light frost occurred in Onondaga aud Delaware coun- 
and state weather service and voluntary observers show the ties, N. Y., and in Baltimore Co., Md. On the 20th and 21st 
following minimum temperatures in states and territories light frost occurred generally in northern Ohio, and on the 21st 
where temperature falling below 40 was reported: Breck- heavy frost was reported at Youngstown, Ohio, and a few miles 
enridge, Colo., 26; Soda Springs, Idaho, 27; Elko (2), Nev., north of that place considerable damage was caused to corn 
28; Berlin Mills, N. H., Bangor, Me., and Virginia City, Mont., and potatoes. On the 22d light frost was noted at Oakland, 
30; Happy Valley and Beulah, Oregon, 31; Huntingdon, Pa., Md. No frost was reported in the central valleys. In the 
and Boea, Cal., 33; Number Four, N. Y., 34; Waterville, plateau region light frost occurred near Great Salt Lake, Utah, 
Wash., and Coolidge, N. Mex., 35; Aberdeen, S. Dak., 36; om the 10th and 11th, and at Carson City, Nev., on the 11th, 
Orangeville, Ohio, Lake Cochituate, Mass., and Fort Bridger, 30th, and 31st. Light frost was noted in southwest Montana 
Wyo., 37; Oceanic, N. J., Christiansburgh, Va., and several on the 31st. On the Pacific coast light frost was reported in 
stations in N. Dak., 38; and Greenwood, Wis., 39. northwest Oregon on the 10th. 
At the the | TEMPERATURE OF WATER. 

for July Ne The following table shows the maximum, minimum, and 
18 years record, 49, 1 below minimum of 1885; Albany, N. Y.,| mean water temperature as observed at the harbors of the 

4 “thd several stations; the monthly range of water temperature; 
17 years record, 48, the same as 1876; Philadelphia, Pa., 20 | and the mean temperature of the air for July, 1890: , 
years record, 54, 2 below 1883; Atlantic City, N. J..17 years 


record, 52, 1 below 1880; Baltimore, Md., 20 years record, 55, Temperature at bottom. bald 

1 below 1885; Washington City, 20 years record, 53, 1 below | paeabare 
1885; Lynchburgh, Va., 20 years record, 54, the same as 1885; | or eh: | sonthiye| Ber « 
Southport, N. C., 15 years record, 58, 2 below 1885; Wilming- | | Ste. | Senge | mean. | tion. 
ton, N. C., 20 years record, 58,2 below 1888; Jacksonville, | —— 

Fla., 19 years record, 66, 2 below 2 or more years; New) Pa Ae ° ° | ° 
Orleans, La., 20 years record, 68, 2 below 1882; Fort Smith, Wash) 
Ark., 9 years record, 58, below 1889 ; Columbus, Ohio, 13 87-5 | 80-0 7-5 | 83-8 | 79-8 
years record, 50, 1 below 1885; Rochester, N. Y., 19 years | Galveston, Tex 
record, 47, the same as 1886; and Cleveland, Ohio, 20 years | as | | 


record, 50, 2 below 2 or more years. 


<> 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United Statesand|south Atlantic and east Gulf states, the lower Rio Grande 
Canada for July, 1890, as determined from the reports of) valley, the east part of the southern plateau region, within an 
nearly 2,000 stations, is exhibitedon chartiii. In the table of| area extending from southeast Wyo. over north Nebr. and 
miscellaneous meteorological data the total precipitation and south South Dakota, on the immediate north Pacific coast, 
the departure from the normal are given for each Signal Ser- | and at Canadian stations from Manitoba to Quebec; else- 
vice station. The figures opposite the names of the geograph- where it was deficient. The greatest excess occurred on the 
ical districts in the columns for precipitation and departure east Gulf coast, where, at Pensacola, Fla., 11 years record, it 
from the normal show, respectively, the averages for the sev- was more than 7.00, and on the 8. C. coast, where it was more 
eral districts. The normal for any district may be found by than 5.00 at Charleston. The greatest deficiency occurred 
adding the departure to the current mean when the precipita- from the Ohio Valley westward over Kans., in the north part 
tion is below the normal and subtracting when above. ‘of the upper Mississippi valley, and in northeast S. Dak., 

The heaviest precipitation reported was 19.21, at Manatee, | where it exceeded 3.00. 

Fla.; the monthly precipitation exceeded 10.00 in areas in the) At the following-named places the precipitation for the cur- 
south Atlantic and east Gulf states, at Marengo, Ind., and in| rent month was the heaviest reported for July: Southport, N. 
the Chiri Cahua Mountains, Ariz. Over a greater part of | C., Statesburgh, 8S. C., and Pensacola, Fla.; and at the follow- 
California and at a number of stations in the west part of the | ing-named places it was the least on record for July: Grampian 
plateau region south of the 45th parallel no precipitation was Hills and Wellsborough, Pa., Nashville, Tenn., Lexington, 
reported, and over the northern and middle plateau regions | Ky., Riley, Ill., Erie, Pa., Cresco, lowa, Bismarck, N. Dak., 
and on the eastern slope of the Rocky Mountains the rainfall | La Crosse, Wis., Saint Louis, Mo., Fort Sully and Huron, 8. 
for the month was generally less than 1.00. |Dak., Wellington, Kans., Fort Custer, Mont., North Platte, 
The precipitation was in excess of the July average in the | Nebr., Concordia and Dodge City, Kans. At Red Bluff, Los 


hs 

| 

i 
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Angeles, Sacramento, and San Diego, Cal., no precipitation 
occurred, and no precipitation was reported for July of several 
preceding years. 

Considered by districts the average percentage of the normal 
in districts where the precipitation was in excess for July, 1890, 
was about as follows: lower Rio Grande valley, 145 per cent.; 
south Atlantic states, 136 per cent.; east Gulf states, 133 per 
cent. ; north Pacific coast, 113 per cent. ; and southern plateau 
region, 106 per cent. In districts where the precipitation was 
deficient the percentage of the normal was about as follows: 
middle-eastern slope of the Rocky Mountains, 26 per cent. ; 
upper Mississippi valley, 39 per cent. ; northern plateau region, 
42 per cent.; middle plateau region, 45 per cent.; lower lake 
region, 51 per cent.; Ohio Valley and Tennessee, 52 per cent. ; 
northeast slope of the Rocky Mountains, 56 per cent.; west Gulf 
states, 57 per cent.; Missouri Valley and extreme northwest, 67 
per cent.; upper lake region and southeast slope of the Rocky 
Mountains, 75 per cent.; New England, 77 percent. ; Key West, 


Fia., 86 per cent.; middle Atlantic states, 97 per cent. ; south | Eo 


Pacific coast, no rain fell, normal about 0.02; middle Pacific 
coast, precipitation about normal. 

For the period January to July, 1890, inclusive, the precipi- 
tation on the middle Pacific coast averaged about 4 greater, 
and in the west Gulf states, the Ohio Valley and Tennessee, 
and the lower lake region ,\; to 4; greater than the average, 
while in the south Atlantic and east Gulf states, at Key West, 
Fla., in the Missouri Valley, on the northeast and middle- 
eastern slopes of the Rocky Mountains, in the middle plateau 
region, and on the south Pacific coast it averaged about ? of 
the normal amount for the period named. 

DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for 
July for a series of years; (2) the length of record during 
which the observations have been taken and from which the 
average has been computed; (3) the total precipitation for 
July, 1890; (4) the departure of the current month from 
the average; (5) and the extremes for July during the period 
of observation and the years of occurrence : 


JULY, 1890. 
Deviations from average precipitation—Continued. 
| 
is | (s) Extremes for July. 
les) 
Stateand station. County. | PE Greatest. | Least. 
| <2} je | 4 
| 3 Year. | Am’t. Year. 
New Hampshire. Inches Years| aches Inches. | Inches | Inches. 
Hanover ......... Grafton...... 3-47 44 3-85 +0-38 8.48 1877 | 1-24] 1854 
| | | 889 | 88 
oorestown ..... Uriington .. 4-32 27 400 —0.32 I I-40 1852 
South Essex ....... 5-33 19 | 574 | 0.41 | 1889 1-03] 1881 
ror | | | 
Cooperstown..... Otsego....... 4-18 36 | 3 —0.79 | 7-92 1863 0.89 | 1868 
Palermo ......... Oswego...... 3°27 36 | +8 +0.41 | 6.60, 1874 0-64 | 1882 
North Carolina. } | 
Lenoir ........... Caldwell..... 4:76| 7-20) +2.44 9-10 1886 | 1-70 | 1884 
N. Lewisburgh .. Champaign.. 4 18 | 0. —4-66 | 8.60 1876 | o I 
Fulton ...... 18 0.38 —3-38 | 7-26 1872 
13 | —0.17 | 1.87 1884 | 0.00 
18 | 0 0.43 | 2-29 1884 | 0.00 
28 | 868 
yberry ......... ayne ...... -82 I —o. 188 0-00; 1 
Grampian Hills.. Clearfield.... | 1885 3-24 
Wellsborough .... Tioga........ 82 | 2-65 | 12.30 1880 | 2-65/ 1890 
South Carolina. 
Statesburgh ..... Sumter...... 3-93 9 | 834 +4-4r 8-34) 1890 1-70 | 1854 
Tennessee | | 
Wilson...... 4-19 22 | 26 —3-93 10-13; 1880 | 020) 1881 
as. 
New Ulm ........ Austin ...... | 3-98 18 | 1.17 | —2.81 (14.38 1873 0.00 | 1884 
Vermont. 
Strafford ......... Orange ...... 4-63| 17 | 4-00 | —0-63/ 6.77) 1873) 2-00/ 1881 
Virginia. 
Birdsnest........ Northampton 4.27 21 | 3-55 890, 1877| 1-25| 1873 
Washington. 
Fort Townsend .. Jefferson ....| 0.84 15 | | 0.17 | 4-41 «1888 | 0. oF 1889 
Madison ......... 4°44 21/181 —2.63 9-47 1881 0-79 | 1886 


| 


*Generally. § Not received. 
EXCESSIVE PRECIPITATION, 

Monthly precipitation to equal or exceed 10 was reported at 
6 stations in Fla.; at 4 stations in Ga.; at 3 stations in 
Miss.; at 2 stations in N. C.; and at 1 station in Ala., Ind., 
La., 8. C., and Va.; the greatest, 19.21, being reported at 
Manatee, Fla. 

In July of preceding years monthly precipitation to equal or 
exceed 10 has been reported for 32 years in Fla.; for 20 years 


és (5) Extremes for July, |im Ga.; for 18 years in 8. C.; for 16 years in N. Y.; for 14 
$5; 2 \* 7 oon Sg years in Kans.; for 13 years in N. H. and N. C.; for 12 years 
State andetation.| County. | in Iowa, La., and Mo.; for 11 years in Ala.; for 5 to 10 years 
Ark., lll., Ind., Mass., Mich., Minn., Miss., Nebr., N. J., 
“3/8 © & 7... | Ohio, Pa., Tenn., Tex., Va., and Wis.; and for 1 to 4 years in 
3 Year. | |Year.| ariz., Colo., Conn., the Dakotas, Del., D. C., Ind. T., Ky., 
“Gr si Pers, Md., N. Mex., R. L., Vt., and W. Va. In states and territories 
Lead Booue....... other than those named precipitation to equal or exceed 10 has 
| |not been reported for July of preceding years. The following 
are notably heavy rainfalls reported for July of preceding 
Middlesex... 4-52 28 4-16 | |13-43 1889-54) 1870/ years: 28.11 at White, Tenn., in 1883; 25.88 at Fernandina, 
Merritt’s Island. Brevard..... 6. 03 12 | 9-24 +3-31 11-72 1884 0.86 | 1883 Fla., in 1864; 24.52 at Fort Brooke, Fia., in 1840; 23.90 at 
~ een Mount Washington, N. H., in 1884; 22.24 at Fort Brooke, Fla. 
F Monroe...... 451 16 | 5-35 | 40-84 [12.70 887 878 | * ’ 
1856; 21.86 at Lake Hook, Minn., in 1872; 21.31 at Fort 
Riley 39 | 0-43 999 i862 0-33 | 1890| Brooke, Fla., in 1848; 21.12 at Wilmington, N. C., in 1886; 
1889 0-62 | 1896| 21:09 at Auburn, Ala., in 1887; 20.50 at Kentland, Ind., in 
Vevay....... Switzerland . 4.07 25 | I-54 | 9 1874 0+ go | 1869 1869 ; 20.45 at Diamond, Ga., in 1889; 20.43 at Savannah, 
Howard ..... 4-51 17 | 1-32 |12-70 1883 1.32 | 1890 Ga., 1847; and 20.18 at Opelika, Ala., in 1887. 
Monticello....... 4-40) 35 | 1-79 | | 1874| Precipitation to equal or exceed 2.50 in 24 hours was re- 
Chua. $49 24) 2-29 —3-20 13-00, 1878 2.20 | 1886] Horted at 15 stations in Ga., and on 10 dates, the 3d, 7th, 17th, 
| 20th, 21st, 23d to 26th, and 28th; at 10 stations in Tenn., and 
Louisiana. | on 4 dates, the 13th, 14th, 23d, and 24th; at 9 stations in Fla., 
rand Coteau}... St. Landry 4.42 7 and on 8 dates, the 4th, 10th, 20th to 23d, 25th, and 26th: at 
Orono Penobscot... 3.44 3-84 7-11 1887 1896/9 stations in Nebr., and on 3 dates, the 18th to 20th; at 7 sta- 
Cumberland Allegany ....| 3-65 18 1.67 —1.98 | 5-59 1887 | 1885 tions 1D N. Y., on Ist 3d, 25-26th ; at 5 
Amherst ......... Hampshire ..| 54 | 5-56, 0-98 1874 | 1864 | stations in La., and on 5 the 23d to 27th; at 5 stations 
Newburyport ..... Essex ....... 307 —t-o7 | 6-90 1883 r-43 Mass., and on 3 dates, the 25th, 26th, and 29th; at 5 sta- 
18 7-52 1880 204 1886 / tions in Miss., and on 7 dates, the 2d, 13th, 20th, 22d to 24th, 
Kalamazoo....... Kalamazoo..| 3.64 14 | 1-14 | —2-$0| 6-50 1877 79 1887 | and 26th; at 5 stations in Mo., and on 5 dates, the 15th, 18th, 
| DOth, 2ist, and 23d; at 4 stations in Ala., on the 24th; at 4 
..... Hennepin....| 3-08 24 I-90 1-18) 6.26 1879, 43 | 1877 | stations in Conn., and on 2 dates, the 17th and 25th; at 4 sta- 


Fort Shaw ....... LewisaClarke 1.04 20 | 0.70 | —0. 34 | 2-66 1884 


o-00 71,’74 | tions in Kans., and on 5 dates, the 3d, 14th, 15-16th, and 22d; 


| | 
| 

| 

| | 
| 
| | 
| 
| | 

| 

| 

| 

| 

| 
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at 4 stations in N. C., and on 6 dates, the 16th, 18-19th, 24th, on the 10th; at 1 station in Utah on the 28th; at 1 station in 
28th, and 29th; at 4 stations in 8. C., and on 3 dates, the | Va. on the 18th and 24th; at 1station in W. Va. on the 15th; 
24th, 27th, and 28th; at 4 stations in Tex., and on 4 dates, the | and at 1 station in Wyo. on the 4th. Among the heavier rain- 
3d, 4th, 25th, and 26th; at 3 stations in [ll., and on 3 di ates, | falls reported for 1 hour or less are: 1.00 in 15 minutes, at 
the 14th, 15th, and 3ist; at 3 stations in Ind., on the 23d; at) Rancocas, N. J., 17th; 1.50 in 20 minutes at McAllaster, Kans., 
3 stations in Ky., and on 2 dates, the 14th and 23d; at 3 sta- 3d; 1.50 in 20 minutes, at Red Cafion, N. Mex., 31st; 1.25 in 
tions in W. Va. ., and on 3 dates, the Ist, 2d, and 16th; at 2/20 minutes, at Vienna, Ohio, Ist; 2.50 in 30 minutes, at Wilkes 
stations in Lowa, and on 2 dates, the 12th and 19th; at 2 sta-| Barre, Pa., 15th; 2. or in 30 minutes, at Benton Har bor, Mich., 
tions in Mich., and on 4 dates, the 7-Sth, and 22-23d: at 2/ 14th; ’1.90 in 33 minutes, at Ash Canyon, Ariz., 30th. 
stations in Va., and on 2 dates, the 28th and 29th; at 1 sta-| In July of preceding years precipitation to equal or exceed 
tion in N. H., on the 25-26th; at 1 station in N. J. on the! 1.00 in 1 hour has been reported for 17 years in Kans.; for 16 
28th; at 1 station in N. Dak. on the 14th; at 1 station in S.| years in Pa.; for 15 years in Iowa; for 13 years in Ill. and 
Dak. on the 24th; at 1 station in Ohio on the Ist; at 1 sta-| N. C.; for 12 years in Ind., Nebr., and Tex.; for 11 years in 
tion in Pa. on the 15th; and at 1 station in Vt. on the 2-3d. | Fla. and Mich.; for 5 to 10 years in Ariz., Ark., Colo., the 
Among the heavier rainfalls reported for this period are:| Dakotas, Fla., Ga., La., Md., Mass., Mich., Minn., Mo., N. Y., 
8.26 at Fort Barrancas, Fla., 22-23d; 7.50 at Saint Francis | Ohio, 8. C., Tenn., and Va.; and for 1 to 4 years in Cal., Conn., 
Barracks, Fla., 22-23d; 7.00 at Marengo, Ind., 23d; 6.64 at|D.C., Ind. T., Ky., Me., Miss., Mont., N. H., N. J., N. Mex., W. 
Manatee, Fla., 4th; 6.34 at Cheboygan, Mich., 7-8th; 6.10) Va., Wis.,and Wyo. Instates and territories other than those 
at Grand Junction, Tenn., 13-14th ; 6.07 at Charleston, 8. C.,| named precipitation to equal or exceed 1.00 in 1 hour has not 
27-28th; 5.91 at Constableville, N. Y., Ist; 5.00 at Charles-| been reported for July of preceding years. Among the heavier 
ton, Ill., 3ist; 5.00 at Andersonville, Tenn., 13th; 4.25 at| rainfalls reported for this period in July of preceding years 
Blakely, Ga., 20th; 4.20 at Quitman, Ga., ith; and 4.00 at | are: for 10 minutes, 1.30 at Huron, 8. Dak., 26th, 1885; 0.67 at 
Valley Head, Ala., 24th. Dubuque, Iowa, 2d, 1889; 1.22 at Albany, N. Y., L0th, 1876; 
In July of preceding years precipitation to equal or exceed | and 0.50 at New York City, 27th, 1880. For 15 minutes, 1.08 
2.50 in 24 hours has been reported for 20 years in Kans.; for at New Market, Ala., 12th, 1889; 1.20 at Philo, Ill., 8th, 1888; 
16 years in Iowa; for 15 years in Nebr.; for 14 years in Ind., | 1.56 at Amana, Iowa, 31st, 1878; 1.40 at New Orleans, La., 
N. C., and 8. C.; for 18 years in Ga., Pa., and Tex.; for 12 6th, 1889; 1.00 at Saint Louis, Mo., 5th, 1848; 2.25 at San- 
years in the Dakotas, Fla., Ill., and Ohio; for 11 years in Mo. dusky, Ohio, 11th, 1879; 1.00 at New York City, 13th, 1880. 
and N. J.; for 5 to 10 years in Ala., Conn., & C., Ind. T.,| For 30 minutes, 1.90 at West Leavenworth, Kans., 21st, 1887; 
Ky., Md., Mass., Mich., Minn., Miss., N. H., N % 4 Tenn. | 2. 00 at Amherst, Mass., 16th, 1879; 1.20 at Dunbarton, N. H., 
Va., and Wis.; and for 1 to 4 years in Ariz., Ark., Colo., Del., | | 27th, 1887; 1. 00 at Fort McKinney, Wyo., 8th, 1888; 1.00 at 
Me., Mont., N. Mex., Oregon, R. L., Utah.. Vt., and W. Va. | New York City, 16th, 1871; 1.03 in 21 minutes, at Saint Paul, 
In states and territories other than those named precipitation | ‘) Minn., 29th, 1884. For 25 ‘minutes, 2.40 at Indianapolis, Ind., 
to equal or exceed 2.50 in 24 hours has not been reported for | 12th, 1876; 2.00 at Urbana, Ohio, 10th, 1879; 1.78 at Wells. 
July of preceding years. borough, Pa., 16th, 1880. For 30 minutes, 3. 50 at Logansport, 
Among the heavier rainfalls reported for 24 hours in July | Ind., 7th, 1879; 2 00 at Nashua, Iowa, 3d, 1882; 1.65 at Esca- 
of preceding years are: 12.00 at Lambertville, N. J., 16th, naba, Mich., 2d, 1872; 1.58 at Palestine, Tex., 6th, 1888. For 
1865; 10.00 at Union Point, Ga., 29th, 1887; 8.57 at South | 40 minutes, 349° at Jacksonville, Fla. , 6th, 1886; 3. 40 in 1 hour 
Orange, N. J., 30th-31st, 1889; 8.00 at Logan, Lowa, 10th,| at Lansing, Mich., 21st, 1883; 5. 16 in 1 hour and 30 minutes at 
1878; 7.75 at Nashua, Iowa, 9th, 1881; 7.6L at Independence, |Roek Island Arsenal, Til., 13th, 1889; 5.10 in 1 hour and 45 


Mo., 14th, 1835; 7.50 at Thomson, Ga. ., 23th, 1887; 7.50 at| minutes at Tucson, Ariz., 11th, 1878. 
Smithville, Ga., 12th, 1884; 7.50 at Fort Ripley, Minn., 18th . eatanat 
1867; 7.33 at Wilmington, N. C., 15th, 1886; 7.21 at C: 
Mo., 24th, 1886; 7.00 at Grace, Ohio, oth. 1888; 7.00 at =¢ ’ 
Hulmeville, Pa., 26th, 1879; 6.00 at Russellville, Ark., 29th, | “hches, of | Rainfall of inch 
1889; 5.38 at Manhattan, Kans., 23d, 1889; 5.16 at Rock ty) “ae hour. 
Island Arsenal, Ill., 13th, 1889; and 5.00 at Fort Clark, 
Precipitation to equal or exceed 1.00 in 1 hour was reported | =o | § ane ee ey 

at 11 stations in La., and on 9 dates, the 3d, 7th, 8th, 15th, = 
16th, 18th, 19th, 21st, and 26th; at 7 stations in Ga., and on| _ Alabama. | Inches. | Inches Inches hem 

8 dates, the 2d, 6th to 8th, 14th, 17th, 18th, and 21st; at 6 | Eufaula "10.69 |. 
stations in Mo., and on 5 dates, the 8th, 9th, 12th, 15th, and | MODINE 2.67 24 
19th; at 6 stations in Ohio, and on 2 dates, the Ist and 24th 5 | 
at 5 stations in Miss., and on 6 dates, the 7th, 8th, 20th, 2 2: 3d, Valley Head...... rpenspresensensossoreeheenes ppeesose 4.00 24 | weanee [rcveceinonsee 
24th, and 3lst; at 5 stations in C., and on 6 dates, the 4th, Ash Canyon 33) 30 
Sth, 9th, 16th, 19th, and 2ist; at 4 stations in Ariz., and on| Fort Bowie. ES 
two dates, the 29th and 30th; at 4 stations in Fla., and on 5 | Mount Huschuea, 2-00) 
dates, the 3d, 11th, 24th, 26th, and 27th; at 4 stations in IL., and | Forrest City .............. atnshidbcrsisinlaicsereeeemaamaiel 100/100, 1% 
on 3 dates, the 14th, 234, and 31st; at 4 stations in Kans., Fort Smith. [tt I 00 | 7 
and on 3 dates, the 3d, 14th, and 27th; at 4 stations in N. C., ‘ Connecticut. 
and on 3 dates, the 5th, 10th, and 29th; at 3 stations in Ky.,| 
and on 3 dates, the 8th, 15th, and 23d; at 3 stations in N. Mex. sa 2-54 25 
nd on 3 dates, the 2d, 16th, and 31st; at 3 stations in Pa., S 
and on 2 2 dates, the 15th and 17th; at 3 stations in Tenn. and | 11-28 3-10 
on 3 dates, the 2d, 8th, and 14th; at 2 stations in Ark., and inc | 39-972 2.62 26 
on 2 dates, the 7th and 14th; at 2 stations in Nebr., and on 2} Bo. 
dates, the 19th and 20th; at 2 stations in 8S. Dak., and on 2 | | 130/130, 3 
dates, the 20th and 21st; at 1 station in Ala. on the 27th; at) Jupiter ec) ge [og | 
1 station in Iowa on the 22d; at 1 station in Me. on the Sth; 
at 1 station in Mich. on the 14th; atl station in Minn. on the | 2.61 10 
13th; at 1 station in N. J. on the 17th; at station in N. Dak. | merritts isiand 

2 
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tinued. 


Table of excessive 


State and station. 


Monthly rainfall 
to inches, or more, 


Rainfall 2.50 
inches, or 
more, in 24 

hours. 


Rainfall of inch, 
or more, in one 
hour. 


Florida—Continued. 


Do 
Saint Francis Barracks 
Tampa ..... ees 


at 


Bainbridge . ° 
Blakely .... 


Milledge ville 
Monticello..... 
Do 


Diamond ..... eve 3° 
ort Gaines ........ 20 
Louisville ......... pose + 26% 
Marietta ......... © 2.70 
3-01 

2-97 


Quitman 20 


3 
4 
LUinois. 

Chicago 
Louisville .. 
00 


3 


lowa. 


2 
Frankfort (2) ......... cles 3-80) 
Harrodsburgh.. 
Louies 


Cameron’.... 
Cheney viile.. oe 


Monroe..... ee 
Paincoartville 


M ts, 


Amherst Experimental Station(r) 2-82 
LUGIOW (1). 295 
Northampton 2.85 
Springfield Armory ....... TTTITITITI 


| 


Minnesota. | 


Hattiesburgh .. 6060 


Louisville ......... 


BS 


14 


| 


= 1S | 


I 
I 2 


88a 


wes s 


HOCH 


8 8 


I 


Cleveland .. 


| 
| 
| 
| 


y | 


1oinches, or more. | 


State and station. 


Month! 


| 


Rainfall 2.50 
inches, or 
more, in 24 

hours. 


Rainfall of 1 inch, 
or more, in one 


| | 
i—Continued, | 
Moss Point........... 10.02 | 


z 


| Pearlington ........... 10.74 | 2-70 23 
Vicksburg... 
. ri. | 

ustin ...... I 
Glasgow....... ee 
Grand Pass...... TT TTT ITT eee 
3-25 | 23 
| Jefferson Barracks..... 

| New Frankfort......--- 18 

Nebraska. | | 

Plattsmouth .......... 3-97 | 19 
Syracuse ... 2-68 19 
Valentine ......... 18-19 

| Weeping Water ..... 2-50 18-19 


New Hampshire. 


Fort Wingate 


| Kendall ....... 
| West Point.. 


ed "North Carolina. | 
Hatteras ..... 
New Berne..... 
| South 


| Wilmington 
North Dakota. | 

Wahpeton... 


New © omerstown. 


Wooster. 


Wilkes Barre ......... 
South Carolina. 
Hardeeville .. 


Port Royal ..... 
Saint Georges 


Simpsonville......... 
South Dakota. 


Bolivar(r).. 


Fayetteville..... 

Grand Junction ......... 
Greeneville ... 
Jacksonborough ..... 
Kingston(1) .... 
Lynnville .. 


Edinburgh . ste 
Fort Brown . PTT 
Merkel. 


Utah. 


Mount 


16 
18-19 
29 


3-29 1 


2. 


8 


. 
. 
. 
. 
. 
. 
. 


8 


2.54" 2-3 


3-40 | 27-28 |... 


On: 


945| 19 


. 


I-30 100 


BSB: 


on: 
48 


. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 


| 


2.00/ 100; 2 


| 
hour. 
| < | | | < 
Inches. Inches. Inches h. m.| Inches. | Inches h. m. | 
POMBACONA 13-68 | 2:63) 21-22 1-71, 100) 26 3-35 22 
3-05 | 23 1-54 | I 30 7 
7-50 I.I2 | 0 50 | 
3-28 
(GFeorgia 2.00 | 2 00 | 9 
| 1-30 | 8 
DO. 1-44 | I 20 | 15 
@ 30 | 21 I-05 00} 15 
238025 
1625 | 00} 7 pid 
1600 | © 30 | 14 
17 | 2-97 2 17 
| 2.80 24 1-10 | oo} 2 | 
45 | 6 New Jersey. | 
New Mexico. | 
| FOFt UNION | O 45 | 2 
I 00) 3-05 | 25-26 
5-91 I 
| 2.50 2 
) BZ | 2.52 3 
4-94 2 
3-60 | 25-26 
IQ 1675 | 1645 10 
1.50 | 0 20 5-05 | 
Guinter 14 2-50| 10 | | 
ambattan 2655 BB | O | 10 
| 
Hi eee +05 I oo | I 
2 | I OO | 24 
| é I 
Baton 2-50 24 | I 00 | 15 
2.80 27 1-00 | I | 17 
19 3-25 | 15 | 2§0/030/ 15 
Barracks I 15 6.07 | 27-28 | 1 9 
3 21 45 | I 
! 
I | 15 Tt. 
I | 7 eels 1-06 | 40 | 21 
244/214) 20 
I. | 8 
13 | 1-33 | I 00 | 8 
24 2-50 20 
20 | 2.60 | 2 30 20 3-00 ] Jeccccclcccccciccccce 
| 
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Table of excessive precipitation—Continued. 


| 


N. H., N. ¥., Ohio, Pa., Vt., Va, Wyo. 9th,N.©., Va. 10th, 


aa Minn. 11th, Nev. 12th, Ill, N. Dak., 8. Dak. 13th. Minn., 
25 | Rainfall2so | Rainfallofrinch,|N. J. 14th, Ill., Mass. 15th, Colo., Pa., Vt. 16th, Oregon, 
| more, inag °F Dak. 17th, Colo., Ill., N. J., Ohio, Oregon, Pa. 18th, Colo., 
State and station. | ‘Nebr. 19th, Conn., Mass.,N. Y., Vt. 20th,Mass. 21st, Colo. 
| | |22d,Colo., Minn., Nebr., N. Dak. 23d, Colo., Ind., Wis. 24th, 
| >» Colo., Mass., N. Mex., Ohio, Oregon. 25th, Mass., Minn., N. 
° 
| Mex., Pa. 26th, Mass. 27th, Ariz., Kans. 28th, Ariz., Colo., 
Virginia. te Decied Aah Minn., Utah. 29th, Ariz., Kans., Minn. 30th, Ariz., Nev., 
4-46 | 28-29 N. Dak. 31st, Colo., N. H., N. Dak. 
Fall Creek Depot 2-04 1 25 | 18 | 
_— West Virginia. | Ones Sleet was reported at Huron, S. Dak., 2d, and at Mount 
Parkersburgh 1-45 100 15 Washington, N. H., 20th. 
The following table is a record of the heaviest rainfalls dur- 
a i ing July, 1890, for periods of five and ten minutes and one 
Received too late for publication in June Review. hour, as reported by regular stations of the Signal Service 
Minois. 
New York. we! 
South | one 2-12 1 00 12 smin. Date. |1omin. Date. | rhour.| Date. 
isconsin. | 
Inch. Inch. Inch. 
Arkansas Cleveland, Ohi0 0. 20 I| 035 I 1-05 | 
Owenton | 3-30 Dodge City, Kans | © 0+ 10 | 
nme 0-15 24 | 25 24 0.55 } 24 
2.80 | Uplter, 0-43 21 | 0.65 21 I-30 II 
2 Marquette, Mich 030 7 0-75 | 22 
New Yor 0.12 25 | 0.1 25 54 3 
Now Orleans, . 0-25 7 0. 32 16 I-00 
SNOW. 0-25 18 | 0.50 18 0. 82 
Trace of snow fell at Mount Washington, N. H., 19th, and Philadelphia, Pa 
at Calais Me. 20th. Portland, Oregon 0. 03 S 0. 05 s 0. 10 8 
Description of the more severe hail storms of the month is Santa Fé. No MeX...0s0sceseseseseeeeees 0. 10 1| ots 1} 045 19 
given under ‘Local storms. Hail was reported as follows: Saint Paul, Minn .........-.ccccceeseee- 0.12 25; 15 25 0. 25 25 
Ist, Ohio, Oregon. 2d, Colo., Md., N. Dak., Ohio, S. Dak., Tenn., Washington 0.30 2) O97 2| 
Va., Wis. 3d, Colo. 4th, Ariz. 5th, Ariz.and Minn. 
Dak. 7th, Wis. 8th, Colo., Ill., Ind., lowa, Mass., Minn., Nebr., | * Not sufficient to register. t\No rain. 
WINDS. 


The prevailing winds during July, 1890, are shown on chart 
ii by arrows flying with the wind. In New England and the 
middle and south Atlantic states the winds were mostly from 
south to west; over the Florida Peninsula, easterly; in the 
west Gulf states, the Rio Grande Valley, the Missouri Valley, 
and on the southeast slope of the Rocky Mountains, south to 
southeast; in the Ohio Valley and Tennessee, south to south- 
west; in the lower lake region and over the northern plateau 
region, southeast to southwest; in the extreme northwest, 
southeast; on the northeast slope of the Rocky Mountains, 
over the middle plateau region, and on the middle and south 
Pacitic coasts, southwest to northwest; on the middle-eastern 
slope of the Rocky Mountains and over the southern plateau 
region, southerly; on the north Pacific coast, north to west; 
and in the east Gulf states, the upper lake region, and the 
upper Mississippi valley, variable. 

HIGH WINDS (in miles per hour). 

Wind velocities of 50 miles, or more, per hour were reported 
at regular stations of the Signal Service as follows: 4th, 52, 
ne., at Chicago, Ill. 7th, 75, nw., at Moorhead, Minn. 9th, 
75, nw., at Mount Killington, Vt. 3lst, 80, w., at Mount 
Washington, N. H. 


LOCAL STORMS. 


On the afternoon and evening of the Ist heavy rain and 
thunder-storms, attended in places by hail, occurred in various 
sections of Ohio, causing great damage to property and 
crops by flooding streams, etc. On the 2d a severe thunder- 
storm, with heavy rain, prevailed in northeast New Jersey; 
the operation of electric wires was interrupted, and a number 
of buildings in Paterson were struck by lightning. A cloud- 
burst in the mountains washed out the tracks of the Texas 
Pacific Railroad in El Paso Co., Tex., on the 3d. A heavy 
gale prevailed over Lake Michigan the night of the 3d and dur- 
ing the 4th, causing some damage to shipping. On the 4th a 
heavy rain storm occurred at and near Milford, N. J., in the 
afternoon, flooding small streams, drowning one child, and 
causing loss to live stock, buildings, and crops to the extent 
of about $100,000. A report from Parkersburgh, W. Va., 
dated the 5th, stated that heavy rain had caused immense 
damage in that section, and the loss by flood in the Muskin- 
gum Valley, Ohio, was estimated at $500,000. On the 5th a 
heavy thunder-storm, without rain, passed over Spartanburgh, 
8S. C.; at Campobella, S. C., rain fell heavily, badly washing 
lands and carrying away dams in that section. On the 7th 

‘one of the most terrific thunder-storms in the history of that 
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section occurred at Moorhead, Minn., in the early morning. 
About midnight, 6th, lightning, which had been observed in 
the nw. and w., became more frequent, accompanied by heavy 
thunder, and approached rapidly from the nw., seeming to in- 
crease in strength as it advanced At this time the wind 
sprang up from sw. and about 3.22 a. m., 75th meridian time, 
it increased to 25 miles per hour. At 3.30 a.m. it suddenly 
changed to northwest, increasing almost instantly in force. 
At 3.35 a. m. a violent gust began, during which the wind at- 
tained a velocity of about 75 miles per hour. The wind then sud- 
denly diminished in force and changed to the westward. While 
the storm was raging it was almost impossible to observe the 
clouds, but from what could be seen the storm could not be 
called a tornado, but would be classed as a very violent 
thunder-storm, with vivid flashes of zigzag lightning occurring 
incessantly. Great damage to property was caused in Moor- 
head, and in Fargo, N. Dak.; 7 persons were killed and 13 in- 
jared. The instrument shelter of the signal office was torn to 
pieces by the wind and some parts of it could not be found. At 
4.30 a. m. the station barometer read 28.83, corrected for tem- 
perature only. The damage to property in Fargo was estimated 
at $75,000, and in Moorhead at $25,000. A violent wind and 
electrical storm swept over the Lake Superior district, Wiscon- 
sin, in the early morning, demolishing buildings, prostrating 
trees, etc. 

On the 8th, a storm passed over Lake Champlain about 
3.30 p. m., moving in an easterly direction. It struck Grove- 
ton, N. H., at 5 p. m., and passed thence to the Maine coast. 
The storm was very violent throughout its course; a number of 
persons were killed, buildings were demolished, and forests and 
orchards levelled. At Plattsburgh Barracks, N. Y., the wind 
blew with great force from 4.30 to 4.45 p. m., damaging build- 
ings, breaking the flag-staff, and blowing down trees. The 
Bluff Point Hotel, Lake Champlain, was damaged to the ex- 
tent of about 85,000. Several persons were drowned on Lake 
Champlain by capsizing of boats. The storm was also very 
severe in Vermont, New Hampshire, and Maine, and was at- 
tended throughout by thunder and lightning. A number of 
persons were killed and many injured by falling buildings and 
trees. Severe electrical storms were reported in Ontario, 
Canada. At Erie, Pa., a thunder-storm, with rain and high 
wind, continued from 6.36 to 9 p. m.; one person was killed 
and two buildings were struck by lightning. At Cleveland, 
Ohio, a severe thunder-storm, with terrific wind gusts and 
small hail, advanced from the nw. in the evening; electric wires 
were damaged, a number of houses were blown down or dam- 
aged, and the loss to property was estimated at $100,000. 
Severe electrical storms were reported throughout northwest 
Pa., northern Ohio, central and western Ind., and upper Mich. 
On the 9th a thunder-storm passed over Chattanooga, Tenn., 
from 3.10 to 5.10 p. m.; lightning struck in several places; 
several persons were injured, and damage was caused to elec- 
tric wires. A heavy hail storm, moving from the northwest, 
caused considerable damage in Atlantic Co., N. J., the night 
of the 12-13th. 

On the 13th, about 6 p. m., 75th meridian time, a tornado 
swept over New Canada township, Ramsey Co., Minn., caus- 
ing the death of 6 persons, and injuring 23, demolishing build- 
ings, uprooting trees, etc. The damage to buildings was es- 
timated at $2,000, to crops $7,500, and to animals 8500. A 
funnel-shaped cloud was observed moving toward se., or s. 25° 
e., attended by a roaring sound. The rainfall was heavy and 
most abundant before the passage of the cloud; hail-stones 
large enough to kill chickens fell some distance north of the 
path of destruction, and a few small hail-stones in the path; 
the tornado cloud had a whirling motion from right to left; it 
was attended by loud and frequent thunder and intense sheet 
and zigzag lightning, and articles were carried up by the) 
storm. On the north side of the storm-track trees, etc., were | 
thrown northeastward, on the south side, southeastward, and 
in the centre they were confused and indefinite. All build- 
ings destroyed were wooden and of slight structure, and were 


actually torn into shreds. Foliage was stripped from trees 
and plants, and near the ruined buildings the trees were 
barked, possibly by flying débris. The area of destruction was 
about $ mile in length and from 400 to 800 feet in width. A 
remarkable feature of the storm was that 500 to 800 feet back 
of the buildings first destroyed, and from the commencement 
of the path of destruction, sticks of timber, which were un- 
questionably portions of the buildings demolished, were found 
driven into the ground, the smaller or lighter ends being in- 
variably downward. These sticks were apparently drawn up- 
ward and thrown backward from the storm with a force much 
greater than that resulting from gravitation. A remarkable 
effect of the storm’s action was shown in the wreck of a buggy 
which was found about 75 feet from the place where it had 
been left in good condition. The axles and springs were un- 
injured and both nuts were on the ends of the fore axle, but 
the hubs were gone. A hub and nut remained on one end of 
the hind axle, but the hub and nut on the other end were 
gone; the nut had not been unscrewed but had been forced 
off by tearing away the screw thread. About 9 p. m., 75th 
meridian time, a violent storm passed over Lake Pepin 
(Mississippi River), 50 miles southeast from Saint Paul, 
Minn., and overturned the excursion steamer “* Red Wing ” 
with over 200 persons aboard; 100 of these were drowned. 
The estimated loss to buildings in Lake City, a few miles from 
the scene of the disaster, was $10,000. On the 16th severe 
storms occurred throughout southeastern Minn. and northern 
Ind. During an electrical storm electric plants were burned 
out, houses struck, and persons shocked by lightning in Ban- 
gor, Me. A heavy thunder-storm occurred at Spartanburgh, 
8.C. On the 17th thunder-storms, with heavy rain, high wind, 
and hail, occurred in central and eastern N. J.; a number 
of buildings were struck by lightning and several burned; 
trees were blown down and buildings were damaged. In Mer- 
cer Oo., N. J., a destructive hail storm occurred. In Hunter- 
don Co., N. J., crops were damaged by hail. The amount of 
damage was estimated at $30,000. At Trenton, N. J., 2 men 
were killed by lightning while under a tree, and the wind 
caused about $2,000 damage to buildings. One of the heaviest 
electrical storms in years occurred at Woodbury, N. J., in the 
evening. In the Western Union and railroad telegraph offices 
the wooden casing about the wires was fired by electricity. A 
barn was struck by lightning and burned, causing a loss of about 
$7,000. At Philadelphia, Pa., a faint thunder-storm was first 
heard at5.40 p.m.; at 7.45 p. m. there was a violent gust of wind 
from the northeast which attained an extreme velocity of 42 
miles per hour, with torrents of rain for a few minutes; during 
the next 2 hours lightning and thunder were incessant. Great 
damage was caused to property in the north part of the city, 
and heavy hail fell in the northeast part of the city and the 
adjoining country. Great damage to property was reported 
in Montgomery and Lehigh counties, Pa. A heavy thunder- 
storm, with small hail and heavy rain, prevailed at Lansdale, 
Pa., from 7 to8 p.m. The storm moved from s. to n., then 
turned and moved s. A number of buildings and trees were 
struck by lightning. At Osceola, Pa., heavy rain fell; build- 
ings were swept away, and two women were drowned. About 
4 p. m. a heavy rain and wind storm moved se. over Allen- 
town, Pa., with light thunder and a few flashes of lightning; 
one person was killed by a falling building, and property was 
damaged to the extent. of about $20,000. About 4 p. m.a 
heavy rain and hail storm with thunder and lightning moved 
east over Girard, Pa., damaging property to the value of about 
$1,000. About 4.30 p. m., eastern time, a heavy thunder, 
rain, wind, and hail storm moved southeast over Hellertown, 
Pa., killing one person, injuring several, and destroying prop- 
erty to the value of about $40,000. About 8 p. m. a thunder- 
storm, with heavy rain and large hail, moved ne. over Read- 
ing, Pa., a number of buildings were struck by lightning, and 
several persons were stunned. At 5.40 p. m., eastern time, a 
thunder-storm, with heavy wind, rain, and large hail, moved 
se. over Ashland, Pa., destroying buildings to the value of 
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about $50,000. A thunder-storm, with heavy rain, moved se. 
over Marshall, Ill., about 5 p. m., central time, A tornado, 
moving in a zigzag e. of s. course, occurred at Wesley, Ill., at 
2.40 p. m., central time; the funnel resembled a huge writhing 
serpent, and was attended by a roaring sound; the rainfall 
was heavy, and more abundant after the passage of the tor- 
nado; no hail fell; lightning played up and down the funnel 
with frequent roars and sharp cracks; one man was killed 
and two others received se¥ere shocks by lightning; trees 
were twisted off, and pieces of wood, stones, etc., were seen in 
the funnel; the position of trees and timbers along the track 
of the storm indicated two currents, one travelling n. and 
the other s., the northern current being the stronger; 
buildings were damaged to the value of about $3,000. 
Severe electrical storms occurred in Frederick and Wash- 
ington counties, Md. 

On the 18th a violent thunder-storm, with heavy rain, began 
at Southport, N. C., at 11 p. m., and continued until 6 a. m., 
19th, during which 5.05 inches of rain fell; the heavy rain 
caused streams in the vicinity to rise rapidly, washing away 
bridges, ete. A heavy thunder-storm moved southeast near 
Metropolis, Ill., at 9 p. m., central time; two barns and sev- 
eral wheat and hay stacks were struck by lightning and burned. 
Severe electrical and rain storms oceurred in sections of IIl., 
Mo., and Iowa. On the 19th a thunder-storm, with heavy 
rain, began at Omaha, Nebr., at 1.05 a. m. and ended 1.05 


p- m.; the heavy rainfall caused bursting of sewers, flooding of 


cellars, etc. A severe electric, rain, and wind storm occurred 
at Pacific Junction, fowa, about 2 a. m., demolishing 3 build- 
ings. On the 20th, about 2.30 a. m., a violent thunder-storm 
began at Yankton, 8. Dak., attended by the heaviest rainfall 
since the establishment of the Signal Service station in 1873; 
from 2.30 to 4.40 a. m., 2.44 inches fell; the damage done by 
the storm was slight. A severe thunder-storm occurred in the 
morning at Irwin, Iowa, damaging stock and property to the 
value of about $2,000. On the 21st two small tornadoes were 
reported by surveyors about 10 miles northwest from Fort Ben- 
nett, S. Dak.; in each case the funnel-shaped cloud was well- 
defined, the lower extremity swaying backward and forward 
before reaching the ground; both moved from the southeast, 
and lasted about 15 minutes; one of the funnels apparently 
broke over the Cheyenne River, and the other, after contract- 
ing and elongating several times, withdrew within the cloud 
and disappeared ; no damage was caused, the country being 
uninhabited. A heavy thunder-storm, with excessive rain, 
occurred at Cheyenne, Wyo., in the afternoon; streets were 
flooded, and damage caused by water. Severe wind storms 
were reported in Quebec, Can. 

On the 22d a tornado, moving se., reached Marshall, Minn., 
at 6.10 p. m., central time, with moderate rain, and hail the 
size of peas, thunder, and lightning; the funnel had a rotary 
motion, and objects were carried up; one person was killed 
and several injured; property was damaged to the value of 
about $4,000. The day had been hot and the magnetic needle 
much disturbed from 2to4 p.m. At 5.30 p. m. a dark cloud 
extended from e. 20° n. to ne., surmounted by cumulus clouds, 
the southern side being illuminated; at 5.30 p. m. it was 
broken or ragged, with lightning in the direction of Wester- 
heims, 8 miles ne., and 24 seconds later came the thunder. In 
the ne. light cirro-stratus clouds were seen to move rapidly 
ne. over the background of dark stratus along the horizon. 
At 6 p. m. the tornado cloud was seen approaching Marshall 
with a funnel formation which met a column or pillar which 
rose from the stratus below. Finally the upper cumulus was 
liberated and borne directly over Marshall at an estimated 
height of 400 feet. There was a heavy shower of large drops 
at 6.10 p. m., and a few hail-stones. The path of the tornado, 
measured in a field, was 210 feet wide, and was divided into 
the middle, 90 feet, and the outer areas, each 60 feet wide. 
In the middle of the path were several conical depressions in 
the dust, as if a top 4 inches in diameter had revolved in the 
ground. This storm first appeared about 2 miles nw. of 


Ghent, Minn., about 7 miles nw. of Marshall, and moved 
thence se. to Marshall, with destructive violence at points 
along its path. At 12.10 p. m., central time, a tornado oc- 
curred about ? mile north of Galesburg, Traill Co., N. Dak., 
moving e. by n.; very light rain fell before and none after the 
passage of the tornado; no hail fell; the funnel cloud was at- 
tended by thunder and lightning, and had a whirling motion 
from right to left; débris was scattered from n. of storm track 
in all directions around to se. The storm first appeared as a 
small prairie twister; 13 minutes later it connected with a 
funnel-shaped cloud above by a small rotating tubular cloud; 
the storm then appeared to gain strength, and at 12.16 p. m. 
destroyed a house; time and distance being noted, showed a 
travelling speed of 12 miles per hour for the tornado cloud, and 
by triangulation the height of the funnel-shaped cloud was 
shown to be 4,700 feet above the ground. At 12.10 p. m. the 
‘* twister” was about 10 feet in diameter; at 12.16 p.m. about 
30 to 40 feet, the connecting cloud between the storm cloud 
near the ground and the funnel-shaped cloud above appar- 
ently varying from the size of a man’s wrist to 3 feet in diam- 
eter; sods and dirt were seen to go up in the cloud; injured 
persons were standing just outside of houses, and were drawn 
into flying débris by suction of storm. Two persons were in- 
jured, and the loss to property was about $300, About 3p. m., 
central time, a tornado passed se. over Pleasanton, Nebr., 
with heavy rain and small hail; no thunder and lightning; 
articles were carried up in the storm; the funnel revolved 
from right to left; no persons were killed or injured; build- 
ings were injured to the extent of about $5,000. Considera- 
ble damage was caused to railroad and other property by 
heavy rain in central Colorado. 

On the 23d a severe electrical storm visited Sheboygan, 
Mich., and some damage was caused by lightning. On the 
24th a gale, with heavy rain, began at Pensacola, Fla., and 
lasted 17 minutes, the wind attaining a velocity of 48 miles 
per hour and an extreme velocity of 67 miles per hour; much 
damage was caused to corn and bridges in the surrounding 
country. A severe thunder-storm passed over Port Huron, 
Mich., in the evening; a number of buildings were struck by 
lightning, and excessive rainfall caused some damage to crops. 
Reports of the 28th stated that heavy rain had caused damage 
to crops and property by flood in parts of North Carolina, South 
Carolina, and Alabama. A cloud burst occurred at Bisbee, 
Ariz., in the evening, washing away 8 miners’ cabins; two 
lives were lost, and the damage to property amounted to 
$10,000. A heavy storm, with hail, occurred at Losee, Utah, 
at 2 p. m., lasting 25 minutes and causing much damage to 
crops. A severe wind and hail storm occurred in the evening 
at Morris, Minn., damaging grain and fruit. On the evening 
of the 30th a severe thunder-storm occurred at Mount Hua- 
chuea, Ariz. It was reported the heaviest storm in that sec- 
tion in years; some hail fell; much damage was done to 
bridges and wells. On the 31st heavy thunder, rain, and wind 
storms prevailed generally in New England in the afternoon. 
The storm was very severe on Lake Winnepesaukee, N. H., . 
where two water-spouts were observed, and along the Maine 
and New Hampshire coasts; a number of buildings were 
stravk and stock was killed by lightning. 


Lawrence, Mass., Tornado, July 26th. 


This tornado struck South Lawrence at 9.10 to 9.15 a.m. It was about 2 
minutes in passing any point, but in that time damage amounting to $50,000 to 
houses and $10,000 to bridges, fences, trees, ete., was done. Eight persons 
were killed, Full reports from H. F. Mills, R. H. Tewksbury, and others have 
been received, as wellas a map from the former showing the destruction among 
the trees in Union Park. The first report of an unusual storm comes from 
Fiskdale, Mass., 63 miles southwest of Lawrence, as fotlows: ‘‘ At 7.50 a. m. 
some trees were torn up with roots, and others broken and twisted off. The 
path was about 4 rods.”’ 

A second report comes from North Billerica, Mass., 12 miles southwest of 
Lawrence, as follows: ‘‘Rain cloud with ‘white bone in mouth,’ high sw. wind, 
breaking large limbs from trees and unroofing light buildings; motion rotary; 
duration about 3 minutes at 9.00 a.m.’’ A third report is from Newbury- 
port, Mass., 17 miles northeast of Lawrence. There was a peculiar boiling up 
noticed with a very black line of cloud moving rapidly toward the east at 9.32 
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a.m. The time at Lawrence is given as 9.10 by one man and 9.15 by another. 
Assuming this time as 9.13 we have the following velocities of progression : 

Fiskdale to N. Billerica, distance, 51 miles; velocity, 44 miles per hour. N. 
Billerica to Lawrence, distance, 12 miles ; velocity, 55 miles per hour. Law- 
rence to Newburyport, distance, 17 miles; velocity, 54 miles per hour. 

These results are very satisfactory, and show a velocity of nearly amile a 
minute near Lawrence. On examining the weather map just an hour before 
the tornado we find a general storm of slight intensity central 350 miles to 
the northwest of Lawrence. The velocity of this storm was 39 miles per hour. 
Reports from more than 30 stations about Lawrence show that just at this time, 
or a little before, the wind was gentle and from a southerly direction. Clouds 
were moving from following directions at 8 a. m.: 

Southwest: Killington Peak, Vt.; Northfield, Vt.; New London, Conn.; 
Block Island, R. I.; Nantucket, Mass.; Mount Washington, N. H. 

South: New Haven, Conn.; Boston, Mass.; Manchester, N. H.; Portland, 
Me.; Green Mountain, Me.; Eastport, Me. 

The directions of clouds are shown slightly from sw. to the west of Law- 
rence but emphatically from s. near that town and on the east side. The 
wind at Killington was sw. 30; Mt. Washington, sw., 82; Green Mountain 
8. 84, with maximum in 12 hours of 60 s. 

The tornado first struck about } mile west of Lawrence in an orchard which 
it damaged. It then passed to the grounds of the Cricket Club (several acres 
inclosed by a tight board fence 8 ft. high). This fence was levelled, and, except 
for a short distance on the southwest corner, was thrown outward from the 
centre in every direction. Farther on the tornado struck two dwellings on 
Emmet street, the most westerly in the city proper; one of these was carried | 
east and nearly ruined, the other was completely demolished, with loss of life 
and buildings damaged. Just east of this the Essex Company’s ‘“‘Old Blue 
Ledge,’’ an abandoned stone quarry, deflected the tornado upward over a 
thickly populated region and the houses escaped with the loss of chimneys. 
Cutler’s house on Salem street was destroyed and near here, ‘‘just at one side 
of the track of the current,”’ a portion of the roof of a church was lifted from 
the walls, as would happen if an outreaching arm of the cloud by powerful | 
suction operating upon a particular point had produced the result, this was 
singular, inasmuch as the main building, higher and nearer the main current, 
was practically uninjured. From this point the progress was for some 100 
rods or more across open ground to Springfield street, where the most damage 
was done to buildings and where the greatest loss of life occurred. ‘‘There | 
seemed to be, at times, two whirls in the cloud, diverging slightly and reunit- 
ing as all swept swiftly on in a general direction slightly north of east. Here | 
some buildings, apparently in the direct track, were left untouched or only 
slightly damaged while.those on either side were demolished. In one case a 
large three-storied block was nearly stripped of the easterly, northerly, and | 
westerly outer walls, the interior partitions and rooms appearing but little 
damaged, furniture and plastering therein remaining in position. Another 
large three-storied block upon the north side of the tornado’s track appears 
to have been lifted from foundations and thrown south some 20 feet into the 
street, as would occur from a powerful suction upward and toward the centre.”’ 
‘*At another point near the park a building upon the south side of the whirl 
was unroofed and thrown from foundation outward some 15 feet toward the 


southeast, while nearly opposite, upon the north side of the whirl, a large dwell- 


| ing was thrown outward northerly or more exactly toward the northwest. 


These cases are éxceptional; the general position of débris, etc., indicates a 
powerful draught toward the centre and in the direction of movement.” 
A house on the corner of Market and Union streets, one block north of the 


‘track, was moved 8 feet to the west. On the north of the track and near it 


north windows of houses were invariably blown into the rooms, and small 
trees in the back yards were broken toward the south, or toward the path of 
the storm. In one case a small house that stood back of a house on the north 
of the street was blown southwest agaiggt a dwelling house and this in turn 
was strewn in fragments southeast. An interesting action was found in Union 
Park. A map showing the distribution of fallen trees will be found on the 
back of chart i. The characteristic indrafts on the right-hand side, and 
extending to 200 feet and more from the track, are well shown. There 
are a few trees on the left-hand side which indicate a counter current or 
a pushing through of the current on the right side, but the general position 
of the trees is, just as in the case of the houses, toward or in the direction 
of the tornado. 

General direction of path was N. 60° E., about 35 houses were demolished 
or injured, 8 persons were killed and 68 injured. Very heavy rain fell before 
the tornado, and but little after its passage; no lightning or thunder was re- 
ported, and no hail fell; great quantities of timber and other articles were 
carried up and forward. 

The cloud passed near one man working about one mile east of the town. 
It unroofed a barn (the first building injured) and then passed on through a 
oa He described it as a large cloud rolling over onl over. He heard a 
oud roar. Another observer saw the black cloud half mile away. He saw 
through the heavy rain what appeared to be two clouds chasing each other 
around in a whirl, the cloud in front was moving northerly. Another ob- 
server saw the top of the cloud rolling forward faster than the bottom, like the 
upper part of a wagon wheel. 


WATER-SPOUT. 
Pensacola, Fla., 21st: a well-defined water-spout was ob- 


served 3.30 p. m., 75th meridian time, near the middle of 
Escambia Bay, about 64 miles east-northeast of this city. It 


‘moved in a westerly direction to the shore of Magnolia Bluff, 
a distance of about 24 miles, in about 10 minutes. Observers 


report that the cloud presented the usual funnel shape, with 
the swell at the base. The column had an undulating, ser- 
pentine-like motion, and was estimated to be about a mile in 
length from the surface of the water to the contact with the 
cloud above, and about 25 feet in diameter. The water ap- 
peared to be sucked up a distance of about 10 feet, above which 
the column resembled mist or cloud. On reaching the shore 
the column broke at a point about ¢ of its height, and in about 
5 or 6 minutes it had dissipated. 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS AND HARBORS. ' 
The following table shows the danger-point at the several 
stations; the highest and lowest water during July, 1890, 


with the dates of occurrence and the monthly ranges : 
Heights of rivers above low-water mark, July, 1890 (in feet and tenths). 


>| 


ise $ Highest water. Lowest water. | = 
2 | ; | © 
Date. Height. Date. 
| 
Red River: | 
Shreveport, I 31 1-4 
River : | 
Fort Smith, 22.0 I 3-8 | 22, 3-3 
Little Rock, Ark 23-0 2) 7+3) 31 4-0 3-3 
Missouri River : 
Fort Buford, N. Dak I} 1-0} 31 6.2 4-8 
Sioux City, LOWG.........cccceeeesleeeesee 7 11-8 | 31 | 9-0 2.8) 
Omaha, Nebr 18.0 8 11-6 | 93 | 23) 
Kansas City, Mo .......-00ceeeees 21.0 15 14-5 31} 102 4-3 
Mississwppi : 
Saint Pan), Minn 145 I 7 31 2-7 3-0 
La Crosse, Wi8 ...... 24-0 I 31 4-4 3-6 
Dubuque, 16.0 I} 125 31 | 7-8 
Davenport, 15-0 10. 31 3-0 7-9 
Keokuk, 14-0 I 12 3; 32 o-4 
Saint Lowis, Mo 32-0 I 20. § 31} 19] 
Cairo, Ml 40-0 2 23-3 24-27 12-5 | 10.8 
Memphis, Tenn I 18. to.3| 83 
Vicksburg, Miss... 41.0 I 28-5 | 3! 13-0 | 15-5 | 
New Orleans, La 13.0 45 I 
Ohio River : | 
Pittsburgh, 22.0 28 6.2 12 1-3 49 
Parkersburg, W. 38-0 3! 133 29,31! 105 


Heights of rivers—Continued. 


Highest water. | Lowest water, =. 
Stations. | =? 
2% Date. (Height Date Height 
ae 
Ohio River—Continued. 
Cincinnati, Ohio | 6,7 18 | 6-1 | 13-9 
| 25-0 7,8 “5 30, 31 4:4 41 
Nashvill | | | 
ashville, Tenn 40.0 3-4 18, 19, 21, 22 I. I- 
Tennessee River : 
Chattanooga, 33-0 | 77 17} 20| §&7 
Pittsburgh, Pa............ ses 29-0 | 2) 6.2 12 I. + 
Savannah River : | | 
A ° 26 18. 16 13- 
uguste, Ga ...... | 32.0 | 183 5-0] 13-3 
Portland, 15-0 | 12-4 28, 29, 30 7:0 5-4 


LOW WATER. 

Ohio River.—Navigation between Parkersburgh, W. Va., 
and Pittsburgh, Pa., was suspended on the 16th on account of 
low water. 

Cumberland River.—Navigation closed on the 14th at Nash- 
ville, Tenn., on account of low water. 

Arkansas River.—On the 22d the river at Fort Smith, Ark., 
was lower than it had been since April, 1887. 

HIGH TIDES. 

The tide was unusually high at Pensacola, Fla., on the 23d, 

and at Key West, Fla., on the 31st. 
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ATMOSPHERIC 


AURORAS. 
Auroras were reported as follows: 3d, South Canisteo, N 


. 5th, Beverly, N. J. 6th, Orono, Me.; South Canisteo, N. Strei 
‘an. | and varied in color at short intervals from a deep orange to a 


Y. 7th and 9th, Vevay, Ind.; Quakertown, Pa.; South Can- 


11th, Salem Corners, Pa.; South Canisteo, N. Y. | 


ELECTRICITY. 


Saint Vincent, Minn.: a brilliant aurora was observed from 


_ 10.20 p. m., 17th, to 1.35 a. m., 18th. It consisted of 14 well- 


defined streamers, about one-half of which rose to altitude 70°, 


pale pink. The maximum brilliancy of the display occurred 


isteo, N. Y. 
12th, South Canisteo, N. Y. 14th, Vevay, Ind. 
Sandusky, Ohio. 16th, Orono, Me.; Davenport, Kimball, and | 160° to 225°. ; 

Webster, S. Dak. 16-17th, Huron and Rapid City, 8. Dak.;| Green Bay, Wis., 18th: an auroral display was observed at 
and Fort Buford, N. Dak. 17th, Newburyport, Mass.; Thorn- 2 a. m., consisting of an arch of white light in the north which . 
ville, Mich.; and South Canisteo, N. Y. 17-18th, Saint Vin-| Tose to altitude about 15°, and extended from azimuth 135° 
cent, Minn. 18th, Green Bay, Wis.; Orono, Me.; Quaker-| to 225°. At altitude 25° in the northwest, a curtain-like ap- 


town, N. Y.; and Salem Corners, Pa. | pendage was seen. 
Sandusky, Ohio, 15th: at 10 p.m. a dark segment was ob- | THUNDER-STORMS. 
served above the northern horizon, extending from northwest; The more severe thunder-storms of the month are described 
to north-northeast, and at 10.30 p. m. beams of light appeared. | under “Local storms.” East of the Rocky Mountains thunder- 
The aurora attained its maximum brilliancy at 11 p. m., at| storms were reported in the greatest number of states, 32, on 
which time the sky in the north was of a white misty appear- | the 15th; in 31 on the 8th; in 25 to 30 on the 2d, 3d, 9th, 16th, 
ance, while in the southeast the sky was illuminated by dis- 17th, and 18th; in 20 to 24 on the Ist, 4th, 7th, 13th, 14th, 
tant lightning. The display lasted until 2 a. m., 16th. (19th, 20th, 24th, 26th, 28th, and 29th; and in 14 to 19 on the 
Huron, 8. Dak., 16th: a brilliant aurora was observed at) 5th, 6th, 10th, 11th, 12th, 21st, 22d, 23d, 25th, 27th, and 30th. 
intervals from 10 p. m. until after midnight. Beams of light) East of the Rocky Mountains thunder-storms were reported 
rose to about altitude 40°, and extended from north to east- on the greatest number of dates, 29, in Fla. and Miss.; on 20 
northeast, producing a light which at times was almost as to 28 in Ark., Ga., lowa, Kans., La., Mich., Minn., Mo., N. Y., 


15-16th, | 4t 11.36 p. m., 17th, when the aurora extended from azimuth 


bright as that of the full moon. 

Fort Buford, N. Dak.: an auroral light was observed 11.22 
p- m., 16th, consisting of slender streamers of yellowish or straw 
color which had an upward and lateral motion and reached 
altitude about 60°. At 12.45 a. m., 17th, an arch of gray color 
formed, which rose to altitude 45°, and extended from north- 
west to east; at 1.30 a. m. the arch had receded some, the out- 
lines were dimmer, and the streamers less numerous, and at 3 
a. m. the aurora had disappeared. 

Rapid City, 8. Dak., 16th: a diffused auroral light, resem- 
bling the dawn of morning, was observed in the north from 
11.30 p.m. until midnight. The light rose to altitude 45° and 
extended from azimuth 150° to 230°. 


N. Dak., S.C., Tenn., and Tex.; on 12 to19in Ala., Ill., Ind., 
Ky., Md., Mass., Nebr., N. H.,N. J., N.C., Ohio, Pa., 8. Dak., 
Va., and Wis.; and on 1 to 10in Conn., D. C., Ind. T., 
Me., Mont., R. I., and W. Va. West of the Rocky Mountains 
thunder-storms were reported as follows: Ariz., lst to 31st; 
Colo., lst to 11th, and 13th to 31st; Cal., 21st; Idaho, 7th to 
(15th, 21st, 22d, 23d, and 28th to 31st; Nev., lst, 4th, 12th to 
(19th, 25th and 26th; N. Mex., Ist, 2d, 3d, 5th, 6th, 7th, 9th, 
(10th, 14th, 15th, 17th, 18th, 22d, 23d, 24th, and 26th to 31st; 
Oregon, Ist, 16th, 17th, and 31st; Utah, 1st to 5th, 13th, 14th, 
(15th, 17th to 20th, 25th to 29th, and 31st; Wash., 1st, 2d, 5th, 
and 9th; Wyo., 2d to 5th, and 18th to 22d. There were no 
states and territories in which thunder-storms were not reported. 


MISCELLANEOUS PHENOMENA. 


DROUGHT. 

Drought injurious to crops and vegetation prevailed in Kans., 
Nebr., S. Dak., Minn., Iowa, Mo., Ark., Tex., Tenn., Ky., IIl., 
Ind., Ohio, Mich., N. Y., Mass., Md., Va., N. C., 8. C., and 
Ala. The following is a summary of reports on drought made 
by regular and voluntary observers of the Signal Service : 

Kansas.—The small precipitation and remarkably high tem- 
perature, preceded by a hot and dry June, caused serious dam- 


all crops were unusually light. At Huron drought and hot 
winds had a bad effect upon late crops. At Webster vegeta- 
tion was suffering. Minnesota.—At Montevideo and Sheldon 
|crops were injured by drought. Jowa.—The month was charac- 
terized by periods of intense heat, with high winds and droughty 
conditions, making it one of the most unfavorable months for 
growing crops experienced since official observations have been 
taken. At Amana pastures and potatoes were suffering. At 


age to crops not matured by the first of the month. At Con- | Dubuque the protracted drought was becoming serious in its 


results. At Blakeville all crops were injured. At Carson hot 


cordia crops suffered severely; wells, that never failed before, | 
were dry; and the Republic River was the lowest ever known | winds on the 6th, 7th, 13th, and 27th to 30th greatly damaged 
in July. At Alton crops were dried up. At Downs corn was|crops. At Clinton corn, potatoes, and pastures were suffer- 
ruined. At Elk Falls corn was estimated about $ crop, and wells ing. At Des Moines the prospect for corn and potatoes was 
were becoming dry. At Fremont nearly all crops and a large | very poor; pastures were drying up; and cattle were suffering. 
proportion of fruit trees were destroyed. At Havensville corn At Fort Madison pastures were drying up; corn and garden 
was estimated about 4 crop, and potatoes and small garden vege- | vegetables were suffering; and wells were beginning to fail. 
tables were a failure. At Allison 80 per cent. of most crops | At West Bend corn and potatoes were suffering. Missouri.-— 
was ruined. At Sedan corn, pastures, and apples were re-| At Adrian all crops were suffering. Near Kansas City crops 
ported drying up. At Shields grass was dried up and corn a/| were reported a partial failure. At Harrisonville corn was in- 
failure. At Wakefield corn was an entire failure in many |jured. At Oregon crops and small fruit were damaged. At 
fields, and the average yield was estimated at 4 crop, and fruit | Platte River corn was injured. At Saint Charles all crops 
and vegetables were suffering. Nebraska.—At Culbertson the | were suffering. At Steelville corn and pastures were injured. 
pastures were very dry; potatoes were a failure; and, in most | At Wither’s Mills the corn crop seemed very light, and crops 
cases, wheat and oats did not pay for the seed sown. At were suffering. Arkansas.—At Lead Hill corn and cotton were 
Genoa corn was injured. At Howe the drought that was in-| beginning to suffer, and in some localities corn appeared but 
juring all crops was broken on the 17th. At Lexington corn | about 25 per cent. of the usual crop. Texas.—At Mesquite the 
was nearly destroyed. South Dakota.—At Woonsocket the | fruit crop was a failure; the long drought was broken by rain 
ground was exceedingly dry; wells were becoming dry; and'on the 4th. At Mountain Spring crops were almost a total 
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failure. At Ochiltree crops and feed for stock were nearly de- 29th, one small spot in south latitude two days in on east limb, 
stroyed. Tennessee. —At Ashwood corn was injured. At Chat- it faded out 30th. 
tanooga crops were a failure; the drought was broken onthe Mr. John W. James, Riley, Ill.: none seen until 5th, then 
2ist. Illinois.—At Louisville crops suffered during the first 8 or 10 spots surrounded by very prominent faculz on eastern 
half of the month. Jndiana.—At Seymour crops were in- edge. 7th, 2 or 3 spots west of this group, which on the 8th 
jared; pastures were badly withered; and stock suffered from | had mingled into one. The group of 5th had vanished on the 
heat and searcity of feed. Kentucky.—The drought which pre-| 11th. 14th, the single spot disappeared from west edge and 
yailed until the 23d caused great injury to crops, and was|reappeared, increased in size, on eastern edge, 28th. 15th, ay 
especially severe in Jefferson county. Ohio.—At Kenton corn | 16th, 17th, immense areas of facule on west limb. 18th to 
yas almost a total failure, and in some parts of the county it|24th, no observations. 25th, a group of 1 large and 5 to 7 
appeared about 4 crop; potatoes were also injured. At Napo- | small spots half way east of meridian. 27th, large spot break- 
leon corn, oats, and grass were suffering. At Cincinnati seri-| ing up; was very faint 31st. 
ous injury was caused to vegetation. At Wauseon the yield) Mr.M.A. Veeder, Lyons, N. Y.: spot groups appeared on 4th, 
of potatoes was estimated at 4 the usual crop, and corn was | 5th, 22d, 23d, and 28th. All these groups were of considera- 
badly damaged. Michigan.—At Birmingham all crops were | ble size, and underwent many changes, persisting, more or less, 
damaged. At Hudson the month was reported the driest July throughout their transit. Facule were seen at the eastern limb 
in 12 years; potatoes appeared about 4 crop, and wheat was 13th, 14th, 15th, and 27th, and at the western limb 16th and 19th. 
very light. At Thornville great injury was caused to corn | H. D. Gowey, North Lewisburgh, Ohio: sun spots were ob- 
and potatoes. New York.—At New Lisbon corn and pastures served 7th to 12th, and 25th to 31st. 
were suffering. Massachusetts.—At Amherst crops suffered, Haverford College Observatory, Pa. (observed by Prof. F. 
from drought until the 25th. At Royalston vegetation was | P. Leavenworth): 


injured. Maryland.—The drought was severely felt through- 
out the state; it was broken on the 23d. At Cumberland the + os Mi haat 3 ) 
month was dry and hot; garden vegetation suffered greatly, = £3 | 33 | 23 
and springs and streams were very low. At Barren Creek 
Springs the drought was broken by rain on the 25th; corn was... 
badly injured, and vegetation was injured or destroyed by. Zz 
drought. Virginia.—At Staunton corn and vegetation in gen- ls ¥ 
eral suffered. At Yancey’s Mills vegetation suffered; the. gigisigieigisig|e 
drought was broken on the 24th. North Carolina.—At Ashe- Bie 
Ville corn and oats were injured. South Carolina.—The section | ; : 7 a 
from Fair Forest through Spartanburgh to Cedar Springs and | /tly, 1890. Php 
Wal G -e suffered {r ir rht tilthe24th. Alab 1,108 M... © ©} Definition fair. 
alnut Grove suffered from drought until the 2 avama.— | 4,10am... 2 @] o| aim): good; 2 large spots. 
; $p.™m... O} o| 22 Jefinition good ; 4 large spots. 
Drought during the first part of the month damaged corn and al 
injured cotton to some extent. 7, 12M «2... o §8| ©| ©| © o 1/33! 2. Definition fine; 2 large spots. 
7 | 8,11 m 2] 32 Dedaition good ; 3 large spots. 
PRAIRIE FIRES. | & © © 2/48) Definition fair. 
A large quantity of grain, barns, and other property were 3p-m... ©| ©| © 2/10| 1 Definition fair. 
destroyed near Macksville, Kans. 12 o| o| o| o 4| 2. Definition fair, 
UN SPOTS tra m..., 2) 4) O| 2} 2 good, 
8 ( | 16, 10 & m. oj o| ‘finition poor. 
17, 0| o o t «| © Definition fair; spots small. 
Mr. C. E. Buzzell, Leaf River, Lll.: 4th, large group in view of at good. 
on east limb; also a small group 2 days past meridian. The 2, §p.m.-. 0 o| © © © © © 0o| © Definition good. 
shila 214,108 m.... o| o| o o Definitior r. 
small group faded out Sth, while the larger one completed the | 1) 3 ted. 
transit; it was greatly reduced 10th. 22d, large group came 23,12 ™..... 2) 9| 2 Definition thir; large spot. 
in view by rotation and completed the transit, undergoing | § Definition good. 
many changes on the 27th. 28th, large spot by rotation, fol- | 3% 11 4m...) 3) 3] © | ©} ©, © 4/13} 1 Definition good; 1 large spot. 

. > | 31, 10&M... ©} O| 4! g| Definition good; 1 large spot. 
VERIFICATIONS. 

FORECASTS FOR 24 HOURS IN ADVANCE. Percentages of forecasts verified—Continued. 
[Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. States States 
E. Williams, chief clerk of the Forecast Division. 

The forecasts for districts east of the Rocky Mountains visiana... aid 
July, 1890, were made by Captuin James Allen, 3d Cavalry, Texas....:: 3-5 | Missouri.............. . 85.8 
Signal Officer, and those for the Pacific coast districts were 85.5 | North Dakota... 
made at San Francisco, Cal., by 2d Lieutenant John P. Finley, | South Dakota ... ... 82.6 

Percentages of forecasts verified, July, 1890. 86.0 | 
sower Michigan 82.1 | By elements: W 
States. States. | Temperature’ 78.2 
VOPMONE... 79-6 | District of Columbia................ 84-5 
Massachusetts... 76.2 | Virginia 80-5 *In determining the of weather and temperature combined, the 
Rhode Island .........ceee-«0 + 75 North Carolina . ++» 83.8 Pacific coast states are not included. t The forecasts of temperature in districts east 
Connectiont.........sseecees 75-8 | South Carolina 83-7 of the Rocky Mountains for July, 1890, were made with schoenes to the maximum 
Eastern New York.......... $0.6 | Georgia ......... 82.5 temperature aione; that is, a prediction of warmer or cooler indicated that the maxi- 
Western New York......... 84-2 Eastern Florida : 88.4 | mum temperature of the day ———— would be higher or lower than the maximum 
Eastern Pennsylvania ...... 75.2 | Western Florida. 85-4 of the previous day. tThe monthly percentage of weather and temperature combined 


Western Pennsylvania..... gee 84-6 | AlAbAIMA 86.6 | is determined by multiplying the percentage of weather by 6, and the percentage of 


New Jersey... 84.2! temperature by 4, and dividing their sum by tro. 
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FORECASTS FOR 48 AND 72 HOURS IN ADVANCE. 

Appreciating the great importance that long time predic- 
tions possess for the general public the Chief Signal Officer has 
authorized forecasts for 48 and 72 hours, covering the second 
and third days in advance. These are optional with the fore- 
cast official, and are only made when clearly in the public 
interest, and cover, in all cases, considerable areas of country, 
and are not confined to localities. 

Percentages of verifications of forecasts made for second day | 
in advance. Number of predictions made: weather, 72; tem- 
perature, 54. Percentages of verifications: weather, 87.4;_ 
temperature, 48.1; weather and temperature combined, 73.5. 
For third day in advance. Number of predictions made: | 
weather, 13; temperature, 7. Percentages of verifications: | 
weather, 87.6; temperature, 44.3; weather and temperature 
combined, 76.2. 

CAUTIONARY SIGNALS FOR JULY, 1890. 

Statement showing percentages of justifications of wind sig- 
nals for the month of July, 1890: 


Wind signals.—(Ordered by Captain James Allen.) Total 
number of signals ordered, 48; justified as to velocity, 34, as 
to direction, 43. All of the signals ordered were cautionary. 
26 signals were ordered for easterly winds, of which 22 were 
justified, and 22 were ordered for westerly winds, of which 21 
were justified. Pereentage of justifications, 63.3. 

No cold-wave signals were ordered during the month. 


Percentages of verifications of weather and temperature signals reported by 
directors of the various State Weather Services for July, 1890. 


| « | © 

| 2 és | 

States. | = os States. 

84.2 | 83-5 || Nebraska ....... 8004 | 88.7 
Louisiana, northern ......... 77-0 | 80-0 || New Jersey.....cscccccseess | 89-3 81.3 
Louisiana, southern......... | 79-0} 82-0 | North and South Dakota....| 87-0 93-0 
Minnesota 67-0 | 72-0 || 86.0 
| 85-0} 88.0 | South Carolina.............. 74.8 89.8 


STATE WEATHER SERVICES. 
[ Temperature in degrees Fahrenheit ; precipitation, including melted snow, in inches and hundredths. ] 


The following extracts and summaries are republished 
state weather services: 


ALABAMA. 

Temperature.—Highest monthly mean, 92, at Selma; lowest monthly mean, | 
80, at Chepultepec; maximum, 105, at Opelika, 1st and 3d; minimum, 60, at 
Fayette C. H., 5th; greatest local monthly range, 42, at Opelika; least local | 
monthly range, 19, at Chepultepec. 

Precipitation.—Greatest monthly, 9.98, at Eufaula; least monthly, 2.85, at | 
Selma. 

Wind.—Prevailing direction, southeast.—Prof. P. H. Mell, Auburn, di- | 
rector; J. M. Quarles, Private, Signal Corps, assistant. 

ARKANSAS. 

Temperature.—Highest monthly mean, 85.1, at Stuttgart; lowest monthly 
mean, 77.6, at Ozone; maximum, 106, at Lead Hill, 3lst; minimum, 56, at 
Osceola, 6th; greatest local monthly range, 44, at Lead Hill; least local 
monthly range, 16, at Winslow. 

Precipitation.—Greatest monthly, 8.43, at Ozone; least monthly, 0.00, at 
Camden and Texarkana.—M. F. Locke, Commissioner of Agriculture, Little 
Rock, director; W. U. Simons, Sergeant, Signal Corps, assistant. 

COLORADO. 

Temperature.—The mean was 4.0 above the average for the past 4 years ; | 
highest monthly mean, 82.6, at Lamar; lowest monthly mean, 52.6, at Climax; 
maximum, 108, at Lamar, 28th; minimum, 26, at Breckenridge, 1st, 2d, 4th, 
and 12th; greatest local monthly range, 61, at Breckenridge; least local 
monthly range, 26, at Moraine. 

Precipitation.—About the average for July was recorded, but the distribu- 
tion was uneven, and generally a lack of rainfall was noticeable, as the pre- 
cipitation for June was light. 

Wind.—Prevailing direction, west.—Prof. F. H. Loud, Colorado Springs, | 
director; W. S. Miller, Sergeant, Signal Corps, assistant. 
ILLINOIS. 

Temperature.—The mean was 0.3 below the normal of the last 15 years; 
maximum, 106, at Atwood and McLeansborough, 8th, and at Rushville, 14th; 
minimum, 42, at Atwood and Hennepin, 5th; greatest local monthly range, 
64, at McLeansborough; least local monthly range,26, at Martinsville. 

Precipitation—Greatest monthly, 6.98, at Charleston; least monthly, 0.30, 
at Mascoutah. 

Wind.—Prevailing direction, southwest.—John Craig, Sergeant, Signal 


Corps, Springfield, in charge. 
INDIANA. 


Temperature.— Highest monthly mean, 78.5, at Seymour; lowest monthly 
mean, 69.3, at Point Isabel; maximum, 108, at Angola, 12th; minimum, 41, 
at Point Isabel, 5th; greatest local monthly range, 56, at Logansport; least | 
local monthly range, 23, at Butlerville. 

Precipitation.—Greatest monthly, 10.90, at Marengo; least monthly, 0.05, 
at Franklin. 

Wind.-- Prevailing direction, southwest.— Prof. H. A. Huston, La Fayette, 
director; H. R. Patrick, Private, Signal Corps, assistant. 

IOWA WEATHER AND CROP SERVICE. 

The month was characterized by periods of intense heat, with high winds 
and drought. 

Temperature.—Highest monthly mean, 81.9, at Glenwood; lowest monthly 
mean, 70.8, at Cresco; maximum, 110, at Glenwood, 13th; minimum, 45, at 


Wesley, 4th; greatest local monthly range, 56, at Glenwood; least local | ~ 
monthly range, 33, at Independence. 


3 


from reports for July, 1890, of the directors of the various 


Precipitation.—Greatest monthly, 5.00, at Eagle Grove; least monthly, 


| 0.87, at Oskaloosa. 


Wind.—Prevailing direction, southeast.—J. R. Sage, Des Moines, director ; 
G. M. Chappel, Sergeant, Signal Corps, assistant. 
KANSAS. 
The month was characterized by unusually small precipitation and high 


| temperature. 
7 


emperature.—The mean ranged from 2.5 to 3 above the normal in 


| the eastern division, to 6 in the middle, and to 5 in the western; highest 


monthly mean, 92.4, at Ellis; lowest monthly mean, 76.6, at Weskan; maxi- 
mum, 118, at Gibson, 17th; minimum, 45, at Lakin, 27th; greatest local 
monthly range, 62, at Gibson, Lakin, and Weskan; least local monthly range, 
85, at Grenola; greatest daily range, 57, at Lakin, 27th; least daily range, 10, 
at Wichita, 21st. 

Precipitation.—The precipitation was deficient in every county; greatest 
monthly, 4.50, at Ogallah; least monthly, 0.00, at a few stations. 

Wind.—Prevailing direction, south.— Prof. J. 7’. Lovewell, Topeka, director; 


| T. B. Jennings, Sergeant, Signal Corps, assistant. 


KENTUCKY. 


Temperature.—The average was slightly below the normal; maximum, 101, 
at Murray, 16th; minimum, 44, at Murray, 6th; greatest local monthly range, 
57, at Murray; least local monthly range, 29, at Frankfort. 

Precipitation.—The average was 1.50 below the normal; greatest monthly, 
5.92, at Harrodsburgh; least monthly, 0.75, at Pellville. 

Wind.—Prevailing direction, southwest.—Dr. FE. A. Grant, Louisville, di- 
rector; Frank Burke, Sergeant, Signal Corps, assistant. 

LOUISIANA. 


Temperature.—The mean was 6.1 above the normal in the northern 
and 1.1 below in the southern section; highest monthly mean, 84.0, at 


| Mandeville; lowest monthly mean, 77.9, at Lake Charles; maximum, 102, 


at Clinton, 7th, at Plaquemine, 17th, and at Cameron, 6th and 18th; mini- 
mum, 59, at Lake Charles, 2d; greatest local monthly range, 42, at Clinton; 
least local monthly range, 22, at Abbeville. 

Precipitation.—The average was 1.00 below the normal for the northern 
and nearly 1.00 above for the southern section; greatest monthly, 11.53, at 
Jackson Barracks; least monthly, 0.98, at Marksville. 

Wind.—Prevailing direction, south.—R. EH. Kerkam, Sergeant, Signal 


Corps, New Orleans, in charge. 


MICHIGAN. 
The features of the month were the great deficiency in rainfall in the south 
section, the excess in the north section and upper peninsula, and the large 


| number of clear days. 


Temperature.—The mean was 1.5 below the normal of the last fifteen years; 
highest monthly mean, 73.9, at Benton Harbor; lowest monthly mean, 62.1, 


at Atlantic; maximum, 100, at Bangor, 30th; minimum, 35, at Roscommon, 


5th; greatest local monthly range, 57, at Benton Harbor; least local monthly 
range, 34, at Pontiac; greatest daily range, 48, at Grayling, 27th; least daily 
range, 2, at Alpena, ith. 

Precipitation.—The average was 1.61 below the normal of the last fifteen 
years; greatest monthly, 8.49, at Sheboygan; least monthly, 0.04, at Oswego. 
Wind.—Prevailing direction, southwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 
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MINNESOTA. 

Temperature.—About the normal temperature prevailed, except in the ex- 
treme northwest part of the state, where it averaged 3.0 above the normal; 
highest monthly mean, 78.2, at La Crosse, Wis., and Grand Meadow, Minn.; 
lowest monthly mean, 66.2, at Duluth; maximum, 100, at Crookston, 27th; 
minimum, 38, at Pokegama Falls, 9th; and at Crookston, 11th; greatest local 
monthly range, 62, at Crookston; least local monthly range, 35, at Rolling 
Green; greatest daily range, 41, at Moorhead, 29th; least daily range, 5, at 
Duluth, 6th. 

Precipitation.—The rainfall was about } of the normal in the northern, 
and } of the normal amount in the southern part of the state; greatest monthly, 
5.29, at Leech Lake Dam; least monthly, 0.05, at Tracy. 

Wind.—Prevailing direction, south.—John Healy, Corporal, Signal Corps, 
Saint Paul, in charge. ; 

MISSISSIPPI. 


Temperature.—The mean was 0.4 below the normal; highest monthly mean, 
83.6, at Greenville; lowest monthly mean, 73,8, at Hernando; maximum, 
104, at Vaiden, 8th; minimum, 50, at Macon, 13th; greatest local monthly 
range, 48, at Macon; least local monthly range, 20, at Pearlington. 

Precipitation.—The precipitation was 1.08 above the average; greatest 
monthly, 10.92, at Hattiesburgh; least monthly, 0.30, at Kosciusko. 

Wind.—The wind during the month was variable.—R. B. Fulton, Signal 
Corps, University, director. 

MISSOURI. 


Temperature.—The mean was normal; maximum, 106, at Miami and Pro- 
tem; minimum, 52, at Steelville. 
Precipitation.—Greatest monthly, 6.85, at Ironton; least monthly, 1.10,* 
at Saint Charles (2).—Prof. Francis E. Nipher, Saint Louis, director. 
* Another observer at Saint Charles reports 0.20. 
METEOROLOGICAL REPORT OF THE MISSOURI STATE BOARD 
OF AGRICULTURE. 


Temperature.—The mean was 1.4 above the normal ; highest ménthly mean, 
85.4, at Bradleyville; lowest monthly mean, 74.4, at Pickering; maximum, 
110, at Pickering, 13th; minimum, 44, at Adrian, 4th; greatest the monthly 
range, 64, at Pickering; least local monthly range, 28, at Bradleyville. 

Precipitation.—Greatest monthly, 6.85, at Lronton ; least monthly, 0.20, at 
Saint Charles (1). 

Wind.—Prevailing direction, south.—Levi Chubbuck, Secretary of State 
Board of Agriculture, Columbia, director; A. L. McRae, Sergeant, Signal 
Corps, assistant. 

NEBRASKA. 

The month was hot and dry. 

Temperature.—The month was the hottest on record; maximum, 112, at 
Wilcox and Thedford. 

Precipitation.—Moderate rains occurred in the north and southeast parts of 
the state, but elsewhere there was a deficiency, and in the southwest part, where 
the drought in June was severe, but a fraction of an inch was reported.— Prof. 
Goodwin D. Swezey, Crete, director; G. A. Loveland, Sergeant, Signal 
Corps, assistant. 

NEVADA. 


Temperature.—The mean was 1.0 below the normal; maximum, 118, at El 
Dorado Canyon, 28d; minimum, 28, at Elko, 11th; greatest local monthly 
range, 79, at Elko; least local monthly range, 37, at Keeler, Cal. 

Precipitation. —The average was 0.33 the normal; greatest monthly, 
1.15, at Pioche; least monthly, 0.00, at various stations. 

Wind.—Prevailing direction, south.— Prof. Chas. W. Friend, Carson City, 
director; H. E. Wilkinson, Corporal, Signal Corps, assistant. 


NEW ENGLAND METEOROLOGICAL SOCIETY. 


The month was characterized by severe drought, extreme range in tempera- 
ture, numerous thunder-storms, accompanied by rain and high winds, and one 
of the most destructive tornadoes that has ever visited the country east of the 
Hudson River. 

Temperature.—The deficiency in temperature was quite uniform, with an 
average of 1.1; highest monthly mean, 75.4, at Lawrence; lowest monthly 
mean, 59.7, at West Jonesport; maximum, 100, at Lawrence, 16th; minimum, 
35, at Berlin Mills, 10th and 22d; greatest local monthly range, 60, at Lake 
Cochituate; least local monthly range, 27, at Nantucket; greatest daily range, 
49, at Plymouth, Ist; least daily range, 2, at Long Plain, Ist and 4th. 

Precipitation.—The average was 0.60 below the normal ; greatest monthly, 
6.43, at Falls Village; least monthly, 0.99, at Bar Harbor. 

Wind.—Prevailing direction, southwest.— Prof. William H. Niles, Boston, 
Mass., president; Prof. Winslow Upton, Providence, R. I., secretary; J. 
Warren Smith, Private, Signal Corps, assistant. ; 

NEW JERSEY. 

Temperature.—The mean was 2.0 below the normal; highest monthly mean, 
78, at Trenton; lowest monthly mean, 69, at Newton; maximum, 101, at 
Woodbury, 8th; minimum, 38, at Oceanic, 12th; greatest local monthly range, 
61, at apes | least local monthly range, 30, at Ocean City; greatest daily 
range, 44, at Madison, 22d; least daily range, 2, at Bridgeton, 2d and 13th. 

Precipitation. —The average was 1.30 above the normal; greatest monthly, 
7.65, at Egg Harbor City; least monthly, 3.60, at Ocean City. 


Wind.—Prevailing direction, southwest.—Z. W. McGann, Sergeant, Sig- 
nal Corps, New Brunswick, in charge. 


NEW YORK. 

Temperature.—Maximum, 100, at Rondout, 9th, and at Queensbury, 16th; 
minimum, 32, at Marshland, 2ist; greatest daily range, 48, at Rondout, 10th, 
and at Marshland, 23d; least daily range, 3, at Ilion, 16th. 

Precipitation.—Greatest monthly, 6.22, at Port Jervis; least monthly, 1.43; 
at Mount Morris. 

Wind.—Prevailing direction, southwest.— Prof. FE. A. Fuertes, Ithaca, di- 
rector; I. G. Gardiner, Corporal, Signal Corps, assistant. 

NORTH AND SOUTH DAKOTA. 


Temperature.—The mean was about 4 above the normal; highest monthly 
mean, 77.3, at Fort Sully, S. Dak.; lowest monthly mean, 66.4, at Gallatin, 
N. Dak.; maximum, 108, at Steele, N. Dak., 27th; minimum, 36, at Aber- 
deen, S. Dak., 4th; greatest local monthly range, 67, at Steele, N. Dak., and 
at Aberdeen, 8S. Dak.; least monthly range, 40, at Wild Rice, 8S. Dak. 

Precipitation.—The average was about 0.19 below the normal; greatest 
monthly, 4.39, at Yankton, S. Dak.; least monthly, 0.13, at Rapid City, S. Dak. 

Wind.—Prevailing direction, southeast.—S. W. Glenn, Sergeant, Signal 
Corps, Huron, S. Dak., in charge. 

OHIO. 


Temperature.—The mean of the northern section, the middle section, the 
southern section, and of the state was 0.3, 0.2, 0.1, and 0.2, respectively, be- 
low the average for the sections and the state; maximum, 101, at North 
Lewisburgh, 3lst; minimum, 43, at Wauseon and Newcomerstown, 21st; 
greatest daily range, 41, at Oberlin, 7th, and Logan, 12th; least daily range, 
4, at Cleveland, 9th. 

Precipitation.—The average for the northern section, the middle section, 
the southern section, and the state, was 1.12, 1.53, 1.49, and 1.38, respect- 
ively, below the normal for the sections and state; greatest monthly, 5.24, at 
Newcomerstown; least monthly, 0.07, at Greenville. 

Wind.—Prevailing direction, southwest.— Prof. B. F. Thomas, Columbus, 
director ; Lieut. Charles E. Kilbourne, secretary; C. M. Strong, Corporal, 
Signal Corps, assistant. 


OREGON. 


Temperature.—The mean was 1.8 below the normal; maximum, 105, at 
Pendleton; minimum, 31, at Beulah and Diamond; highest monthly mean, 
69.6, at Hood River; lowest monthly mean, 57.8, at Gold Beach. 

Precipitation.—The average was 0.28 below the normal. 

Wind.—Prevailing direction, northwest.— Hon. H. FE. Hayes, Master State 
Grange, Oswego, director; B. S. Pague, Sergeant, Signal Corps, assistant. 

PENNSYLVANIA. 


Temperature.—The mean was 1.5 below the normal; highest monthly mean, 
75.1, at Rimersburgh; lowest monthly mean, 64.8, at Dyberry; maximum, 
101, at Carlisle, 8th; minimum, 33, at Huntingdon, 6th; greatest local monthly 
range, 33, at Huntingdon, 6th; greatest local meas range, 33, at Hunting- 
don; least local monthly range, 14.9, at Rimersburgh; greatest daily range, 
56, at Huntingdon, 7th; least daily range, 3, at Selin’s Grove, 2d, and at 
Ligonier, 9th. 

Precipttation.—The average was 0.50 below the normal; the distribution 
was unequal, and in some sections growing crops suffered from drought; 
greatest monthly, 6.40, at Lynnport; least monthly, 0.74, at Philipsburgh. 

Wind.—Prevailing direction, west.— Under direction of the Franklin Insti- 
tute, Philadelphia; . F. Townsend, Sergeant, Signal Corps, assistant. 

SOUTH CAROLINA. 


Temperature.—Highest monthly mean, 82.0, at Trial; lowest monthly mean, 
73.8, at Spartanburgh; maximum, 104, at Brewer Mine, 8th; minimum, 52, 
at Spartanburgh, 11th; pase local monthly range. 46, at Spartanburgh, and 
Brewer Mine; least local monthly range, 23, at Camden. 

Precipitation.—Greatest monthly, 12.87, at Charleston; least monthly, 
3.37, at Chester. 

Wind.—Prevailing direction, southwest.—Hon. A. P. Butler, Columbia, 
director; G. E. Hunt, Sergeant, Signal Corps, assistant. 


TENNESSEE. 


The meteorological features were the continued high temperature and the 
small amount of rainfall in most sections, prolonging the severe drought which 
began in June. 

‘emperature.—The mean was about 2.0 above the normal for the past 8 
years; highest monthly mean, 81.9, at Woodstock; lowest monthly mean, 
72.9, at Greeneville; maximum, 101, at Watkins, Ist and 12th, and at Hohen- 
wald, 8th; minimum, 56, at Riddleton, Austin, and Trenton, 11th; the daily 
ranges of temperature were slightly above the normal. 

ecipitation.—The average was the smallest, with the exception of 1888, 
during the last 8 years; greatest monthly, 7.02, at Greeneville; least monthly, 
0.08, at Nunnelly. 

Wind.—Prevailing direction, south.—J. D. Plunket, M. D., Nashville, 

director; H. C. Bate, Signal Corps, assistant. 
TEXAS. 


Temperature.—The temperature was normal, except near the coast where 
the departure was 2 below, and over the northern portion of the Panhandle 
where the departure was 3 to 4 above; highest monthly mean, 89.7, at Haskell; 
lowest monthly mean, 76.4, at Hartley; maximum, 110, at Haskell, 9th; 
minimum, 49, at Corsicana, 27th; greatest local monthly range, 56, at Corsi- 
cana; least local monthly range, 18, at La Grange. 


= | 
—— 


JULY, 1890. 


MONTHLY WEATHER REVIEW. 


Precipitation.—The average was below the normal, except in a few localities 
along the coast and over northwest Texas where it exceeded the normal; 
greatest monthly, 9.96, at Orange; least monthly, 0.01, at Luling. —D. D. Bryan, 
Galveston, director; I. M. Cline, Sergeant, Signal Corps, assistant. 


Meteorological record of Army post surgeons, voluntary, and other co-oper- 
ating observers, July, 1890. 


(Fahrenheit.) (Fahrenheit.) 5 
Stations. = Stations. | 
a | & = = 
Alabama. ° | California—Cont’d. ° o | 
Bermuda *f........| 97 71 79-9 1-25 | Benicia Barracks ..| 99 1 69-8 | 0.00 
Citronelle .........| 98 68 82-0 5-13 | Berendo*.......... 113 2 | 83-9 0.00 
Columbiana t...... 95 62 | 76-7 7-68 || Berkeley ....... eee, 82 50 | 60.1 0.00 
Decatur (1) 3-32 Bishop Creek*..... 73 89-6 0.00 
Decatur (2)t.......+ 100 Ge | | HOS || BOGOR. 98 33 | 63-6 | 0.00 
Eufaula ....... 9 | 61 80-0 10.69 | Borden*........... 114 65 799 0.00 
Evergreen f.......- 100 66 81.2 7-22 Boulder Creek*.... 110 39 0.00 
Livingston (r1)...... 95 65 80.0 3-08 | Brentwood.........112 75 | 89-5 0.00 
Livingston(2)......| 9; 57 | 79-4 2-36 Brighton*.......... 106 62 77-3 0-90 
3 64 78-9 6.43 Byron* | 66 83-3 0-00 
Mt. Vernon B’ks... 64 78-6 5-66 || Caliente*........... 105 60 85-7 0.00 
Opelika 105 64 80.6 4-71 Calistoga*......... 105 50 72-0 0-00 
Pine Applet.......- 99 66 81.0 4-30 Castroville *....... 73 53 61-8 0.00 
100 69 | 82-6 2.85 | Centreville *....... 99 59 0-00 
Tuscumbia (2) ..... 98 62 | 79-6 5.01 | 60 «680.4 0-00 
Uniontown.........| 97 (81-0 5.50 Cisco*....... 87 51 62-5 0.00 
Valley Headt...... 97 61 | 75-2 7-07 || Colfax*....... 102 56 75+3 0-00 
Alaska, | Colton ®....... ILO 66 84-7 
Juneau...... 74 42 §-51 113 61 84.2 0.00 
Arizona. | Crescent City 33 
Ash Canyon 4-48  Davisville*........ 105 55 0.00 
Ash Creek 3-30 | Delano*........... 67 87-4 0-00 | 
Ash Springs 1.57 || Delta ®....ccccccoce 106 52 75:9 0-00 
6.07 Downey*.........+- 96 6t 75-4 0.00} 
Casa Grande 1.38 _ Dunnigan*......... 116 67 | 87-9 | 0.00 
Chiri Cahua M’t's 1.15 Dunsmuir*........ 96 62 78-1 0.00 
Cooley'’sth 4-63 El Dorado*........ 106 61 81-6 0.00 
4-09 El Verano*......... 100 | 55 69-7 | 0-00 
Dos Cabes08.....202).c0ce)scccceloocese 3.90 Emigrant Gap*.... 92 48 66.8 0.00 
Eagle Pass... 67 | 78-8 3-15 Esparto®.......+.- 105 64 81.0 0.00 
Florence .......... 115 67 | ot-2 1-83 | Evergreen 0- 00 
Fort Apache ....... 97 | 54 | 74-6 4 Farmington*....... 108 63 78-4 0.00 
Fort Bowie ........ 94 | 56 (77-4 100 54 75-0 0.00 
Fort Grant......... 60 | 78-0 3-23 Fernando*......... 108 67 0.00 
Fort Huachuca .... 98 58 4.38  Florence*.......... g2 64 74-1 0.00 
Fort Lowell. ...... 109 65 | 86.1 6.47 | Folsom®*........... 108 62 79-0 0.00 
Fort McDowell .... 117 69 92-3 1.10 Fort Bidweil...... 98 40 “9 0.05 
Fort Mojave ....... 120 72 94-9 0.00 Fort Gaston ....... 103 44 68.6 0.00 
Fort Verde ........ 109 60 84-7 1-83 | Fort Mason........ 73 47 | 57-6 0.03 
Gila Bend*......... 110 S80 | 95:8 1-40 108 66 84-6 0.00 
Grand Central 2.74 Georgetown!....... 8 52 74-0 | 0.00 
Holbrook .........- 101 54 | 77-6 | 1.32 || 99 54 68.7 0-00 
Maricopa......-.... 116 go 100-2 0.10 Girard *........0006 99 62 78-0 0-00 
Mount Huachcea.. 96 60 | 77-4 3-33 Goshen®........... 110 66 | 0.00 
Nataral Bridge 2.66 || Grass Valley. 0.00 
New River......... 108 67 88-4 2.30 Haywards*..... ooo] 52 64.8 0.00 
Pantano.........++- 110 | 63 | 85-7 2-49 Hollister*......... 101 52 704 0-00 
San Carlos.......... II 64 | 87-8 2.25 Hornbrook*........ 99 55 74-4. 0.85 
SHOW LOW 4-28 || Indi0® 120 78 95-3 0-00 
Signal 112 JO | G21 | 0-94 || LONE® 105 60 75-1 0.00 
3-13 lowa Hill*......... 101 62 76-4 0.00 
Texas coe, || 102 65 77-5 0.00 
Tip Top 3-20  Kingsburgh*...... 106 70 85-2 0.00 
Tucson (1)t........- 109 69 89-2 2-37 King City*......... 100 46 68.5 0.00 
107 78 -3 2-37. Knight’s Landing*. 102 58 75:8 0.00 
Walnut 2-10 | La Grange ......... 112 56 $2.8 | T. 
5-06 Lathrop*.......... 105 63 | 80-6 0.00 
104 60 | 83-3 2-64 | 101 52 70.0 0.00 
ccd 3-55 | Lemoore*.......... 110 65 83-5 | 0.00 
108 82 | 93-4 0.00 Lewis Creek....... 66€ 85-0 0.00} 
Arkansas Livingston* ....... 109 62 | 85.2 | 0.00! 
Arkansas City f.... .cces\scccceicocees 1.98 | Los Angeles*....... 97 63 | 76-1 | 0.00) 
Brinkley..........- 95 60 79-7 2-58 || Los Banas(2)...... 104 68 | 84-4 | 0.00 
Camden f T. Los Gatos(1)....... 101 50 71-3 0.00 
Devall’s Bluff....... 98 60 80.7 3-10 || Los Gatos(2)......|...... 0. 00 
Forrest Cityt...... 98 64 80.2 2.24 Mammoth Tank *.. 118 78 95-2 | 0.10 
Fulton? ..... | Martinez*......... «| 92 56 76-3 0. 00 | 
(3) 4-39 | Marysville*........ 100 65 80-1 | 0-00 | 
Helena(2)........+- 100 60 81.8 | 2.57 | Menlo Park*....... 94 53 66.9 | 0.00 
Hot Springs ....... 96 58 80.2 4.18 | Mereed*........... 60 | 81-5 0-00 
Lead Hill.......... 106 62 82.4 1-84 Modesto*.......... | 63 | 80-9 | 0.00 
Little Rock B’ks... 99 62 82-0 3-71 Mojave*.... 73 | 89-5 | 0.00 
Malvern ..... | 60 79-4 0-08 | Monson..........+. 74 | 87-3. 0.00 
1.68 | Montague * 7° | 80-7 0-00 
Newport(2).......- 97 58 80.2 1.37 Monterey * 76 50 | 59-9 0-00 
Pine Bluff.......... 98 64 | 83-4 0-66 | Monterey(H.d.M)* 8% 50 60.2 0.00 
Prescott ........-0. % | 65 82-4 037 | Mount Hamilton... 82 | 50 | 59-8 | 0.00 
Russellville ....... 99 62 | 82.0 3-52 98 54 | 69-4 0.00 
Texarkana .... .... 98 62 | 84.1 National City ...... 92 53 | 71-1 | 0.00 
British Columbia. Newark go 55 | 68.4 | 0.00 
New Westminster. 84 | 44 | 63-3 2-42, Newhall *.......... 110 55 80-0 0.00 
California. Niles 95 52 71-2 0-00 
110 65 | 85-8 0.00 | Norwalk*......... 102 55 0.00 
Alcatraz Island .... 65 40 54-8 0.00 Oakland({1)........ 49 «61.6 | T. 
Almaden*..........| 93 | 50 | 67-5 000 || Oakland(2)*....... 80 | 54 61-7 | 0-00 
Anaheim*....... .. 66 77-9 0.00 | Ogilby*....-+..+00- 12 84 98-5 | 0.00 
Ange! Island....... 79 45 | 58-9 0-00) Ontario *.........+. I 72 87-2 0.00 
107 66 | 80.2 0-00, Orland 64 84-7 0-00 
85 50 62.0 0.00 | Oroville*.... ++ 106 61 80.3 0.00 
Arch Beach*....... 87 57 | |. Pajaro *....... 7S 48 60.9 | 0.00 
Athlone*...... 64 | 82.7 0.00} Paso Robles *...... 106 51 | 74-5 | 0.00 
Auburn *.........+. 105 54 75-4 0.00) Petaluma*......... 98 54 67-9 | 0.00 
Bakersfield*....... 109 75 9%§ Placerville (1)*..../104 55 75-8 | 0.00 
Barstow ........++ 114 59 | 87-3 0.00 | Placerville (2)*....| 98 45 70-0 0.00 
Beaumont ......... 105 70 O15 Pomona 102 62 77-8 | 0.00 
Belmont*.........+° 94 56 | 71.6 0-00 |! Presidio of S. F....' 72 47 | 56-8 | 0.00 


| Brandon.......... 
| Breckenridge ......| 87 
| 


| City......... 
| Castle Rock..... eee 3 


Meteorological record of voluntary observers, &c.—Continued. 


Temperature. 
(Fahrenheit. ) 


Stations. or 
| 4 
| @ 
| & 
California—Cont’d.| ° 
Puente ® 
Ravenna 


Riverside 109 
Rocklin * 


| Rumsey *........ 
| Sacramento(1).....| 94 
| Sacramento(2)*....| 92 


Salinas (1)* .....++| 77 


Salinas (2)*........ | 71 
Salton * 118 
Sanger Junction*...|i11 
San Ardo*.......... |104 
San Diego B’ks ....| 85 
San José | 92 
San Mateo*........| 30 
San Miguel*........ |105 
San Pedro*......... 99 
Santa Ana *........ 100 


Santa Barbara (1). .| 84 
Santa Barbara(2)...| 88 
Santa Clara *....... | 88 
Santa Cruz (1)*....| 93 
Santa Cruz (2)*....| 87 
Santa Margarita*...|104 
Santa Monica* ..... 80 


Sims *®......06 
Sisson. ... 


Soledad 
Sonoma ..... 93 
Soquel | 
South Vallejo*..... | 89 
Spadra*...... 103 
Steeles. gI 
80 
Suisun City *....... 103 
Susanville*t.......|100 
Tehachapi *........ 93 
Tehama *...... 112 
Templeton*....... 108 
Towles 9 
Traver®... 104 
TrOpico * 99 
Truckee *.......++. 92 
111 
Turlock*...... ++ 105 
Upper Mattole..... 95 
Vacaville (1)*...... 107 
Vacaville (2)*...... 107 
Valley Springs*.... 102 
Vina®.. 108 
| Voleano Springs *. .|126 
Volta 106 
| Walla Walla Ck...., 94 
Walnut Crec®...... 113 
Westley ®.......... 105 
| Wheatland......... I 
| Whittier® .........| 97 
| Willow ...... 107 
Willow (2)*........,108 
Woodland *........ 100 
Canada. | 
89 
Colorado. 
Abbott ...... 
| Agate ++ 100 
| Alma..... 75 


| . 
| Apishapa..... 99 

| 
++|108 


Boulder Canon.....|... 
Box Elder ...... 


Cheyenne Wells *..|100 


Climax*... 


Cumbres.......++++| 76 
Deer Trail*..... +++! 99 
Delta t 


First View*.. 


Fort Collins........ 


' Fort Collins 
| Fort Crawford ..... 1 
Fort Lewis ........ 8s 
| Fort Logan ........+| 97 
Fort 
| Fruita 104 
Georgetown........' 82 


o |Mean 
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°° 
| Precip’ 
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Temperature. 
(Fahrenheit. ) 
Stations. 
la} & § 
| | 
Colorado—Cont’'d, | 9° | © ° 
Greenhorn ......... 193 | 58 | 
Green M’tain Falls....... 
Hugo* ......... so | 78.4 
Husted ....... 40 | 71-2 
Julesburg.........- 102 52 | 79-4 
Kit Carson... --| 9 | 65 | 80.3} 


La Porte... 
Las Animas......../103 56 | 79-1 | 
La 
Leadville 75 | 35 | 546) 


Le Roy..... ++/107 54 | 89-8 | 
Livermore...... 
Longmont.........- 102 52 | 75-8 | 
Magnolia®......... 5 71-6 
Middle Box Elder..|....... 
Monte Vista........ | go 40 | 6&5 
Morraine .......... 88 38 62.4 
Morrisoneé 82 56 | 6-7 
Pagosa Springs ....| 90 52 | 65-6 

Parachute . 
Peyton....... 
Ranch near Como.., 77 37 | 
River Bend ........ 112 | 60 | 80.8 
Rocky Ford......../104 55 | 
Sanborn ....... 
San Luis Ex.Sta...| 88 42 | 65-6 
Sedgwick ........ 
Sheridan Lake 
Springfield... 
Stamlord 
108 51 | 77-9 
os GB 44 | (72.0 
Upper Pine 
Villa Grove 
Watkins ..........- 98 68 | 81.4 


Canton G2 4 69.2 
Colchester ......... 45 | 68.8 
‘ort Trumbull .... 1 | 725 
Hartford(2)........ 
Lake 
Lebanon ....... ose 
Mansfield .......... 89 42 | 67-5 
Middletown ......., 94 46 | 69-0 
New Hartford (1)*.) 98 44 | 6.2 


Ne@Wington. 
North Woodstock 
Shelton ........ 4 0-2 
Thompson .... .... 88 47 «68. 
Uncasville..... 
Voluntown*.......| 92 
Waterbury.........) 96 43 | 70-0 
West 
Delaware. 
Kirkwood*.......... 66 | 75-4 
District of ia. 
Washington B’ks.. | 52 | 76.8¢ 
Florida. 99 | 5 76 3 
| Altamonte Springs.| 94 | 66 | 81-2 
Alval ++| 96 7o | 79-8 
Archer ...... OQ | 62 | 81.8 
Fort Barrancas.....| 96 67 | 75:4 
Fort Meade*........ 90 70 | 
Gainesvillel .......| 98 | 80.8 
Homeland ........+| 94 70 | 81-3 
Hypoluxo.......... 74 | 81-0 
Lake City Tt ..... 97 | 65 | 80.2 
Madison*t......... 194 | 71 | 809 
| Manatee? ..........| of 71 | 80.7 
Merritt’s Island f..| gi 70 | 
|| St. Francis B’ks 9: | 69 | 79.8 
San Antonio....... +| 92 79 | 79-6 
|| Tallahassee......../ 92 | 68 | 
Villa City ¢*.......| 96 72 | 795 
Georgia. ee 
Albany | 63 | 82.0) 5. 
Allapaha...........| 98 | 3 80.1 | 6. 
| 96 | 63 | 78-0/ 8. 
| Athens(2) f........|101 61 8.4 | 8. 
Bainbridge........., 98 | 66 | 
| Blakely....... | 68 | 80-2 
| Camak...... | 61 | 80.5 
Cartersville........| 98 | 65 | 80.1 | 3. 
Columbus... | 67 | 788) >. 
Diamond,. 65 | 73-7 | 7- 
Eastman ..... | 60 | 81-2 | 
Forsyth*....... | 69 | 80-2) 5- 
Fort Gaines...... 98 64 | 81-0 8. 
Fort McPherson...| 99 | 62 | 78-6 7. 
Gainesville ........| 92 | | 76.0 | 5 
Gillsville*......... 94 79°9 | 8. 
Griffin 62 | 5 


BASS 


| 189 
| | 7 
| 
13 
& 
Ins. 
0. 76 
3-63 
Redding * 2-22 
0. 68 
I-07 
1.50 
1.62 
1-39 4 
0. 22 
2.93 
0-47 
1-15 
0. 42 
1-49 : 
3°19 
O. 1.27 
0. 00 2.42 
0. 00 1.06 
00 1-55 
oe 0.76 
0.70 
4-8 
Santa Paula*.......| 92 1-16 
Santa Rosa*........|100 2.66 
1-27 
Seven Palms*......)122 0-90 
Shingle Springs*...|105 2-44 
ai 105 1.68 
93 0.72 \ 
0. 50 
1.44 
2.00 
1.17 
300 
4-15 
W BO 30 61-5 2.92 
WAY... O25 
YUMA. O68 
Connecticut. 
4-23 
4-66 
6-43 
4-92 
5-25 
4-01 
2.05 
2-85 ) 
4-16 
37 
7° 44 
10 
95 
59 
o4 
79 
53 2 
77 
20 
64 | 83-4 42 ; 
33 55-0 47 
72.8 72 
SI 
8 77-0 35 
26 «655-0 72 
is 102 | 6 82.5 34 
| $6 75-2 14 
| 47 | 71-8 75 x 
9 | 784 20 
93 
52. ah 
| 
75-0 
7665 
Eagle 
62 79-6 
47 | (71-2 
"70.0 
40 | 72.2 H 
43 73-4 
47 ‘81-9 
45 62-5 
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190 MONTHLY WEATHER REVIEW. JULY, 1890. 
| Meteorological record of voluntary observers, &c.—Continued. Meteorological record of coluntary observers, & ec. —Continued. 
(Fahrenheit.) £ ( Fahrenheit. ) = (Fahrenheit. ) (Fahrenheit. ) 
Geor gia—Cont'd. Ins. Indiana—Cont’'d. ° e Ins nsas—Cont’d ° Ins. Maine—Cont’d ° ¢ Ins. 
Hephzibah * ....... 90 | 7o 78-5 5-38 Richmond ......... 96 4 | 74-4) 024) Lakin ..... 107 45 | 78-3) 0.85 | Belfast®.......... 84 | 
Louisville ......... 100 | 60 | 80.8 | 8.24 Rockville...... 9B §0 | 73-4/ 4-15| Larned......... Or 86 46 | 66.4 | 2.59 
Macon ...... 102 65 | 82-1 | 6-00 Rushville 0.88 | Lawrence ..... 100 65 80.6 1-56 Cornish............ 88 5t | 69-4 | 5-95 
Mariettat.......... 4 61 | 76-3/ 6.40 Seymour........... 95 St | 78.5 | Lebo 104 52 | 81-0 | 3-20 Fairfield ........... go 42 | 66.7 | 3-81 
Milledgeville*f....| 97 | 62 | 80-0 6.62 Sunmant.......... 92 53 | 73-8 | 1-15 | Leoti ...... 107 52 | 80.6 | 0.72 Farmington 53 | 64-0 | 3-20 
Millem 100 56 | 80-4 6.32 Terre Haute....... 101 | Lincoln 104 70 | 8%.4)/0.20 Fort Preble........ 93 47 68-2 | 4.20 
Monticello | 69 | 78-4 | 9-62 96 $5 76-0 5-61) 114 68 87-8 | 0.00 Kennebec Arsenal . 47 67.0 | 2.80 
Newnan 97 | 55 | 6-09 Worthington...... 94 55 0.62) Macksville........|106 53 | 79-2 0.25 | Kent’s Hill........ | 87 44 | 66-4 | 3.87 
Point | 64 | 78-4 7-05 Indian Territory. | 3-37 | Lewiston........../ 48 | 66.6 | 4.83 
-| 71 | 80.2| 759 Caddo Creek....... 1or 66 | 84-8 ..... Manhattan(2)...... 107 54 8-9 2-8 Mayfield ..... 45 | 64-6 | 3.45 
uitman(2)........ | 62 | 82.8| 652 Coalgate........... 108h 55h «85-0 0.01 | Manhattan(3)*..... 108 63 | 83-0 | 3-6 40 | 66.2 | 3.84 
homasville(1)....| 97 | 68 | 9-88 1.80 | MeAllaster........ 1.50 Petit Menan * go | 
Thomasville(2)....| 97 | 68 | 80-6 |t1-03 Fort Gibson. ...... 104 62 84-5 | 0.00/ Minneapolis . ee 66 84.8 0.10 | Sorrento 84 45 | 63-6 | 1.52 
TOCCOR | 62 | 78-0| 6-95 Fort Reno......... 105 62 82-9 1.-87| Monument......... 67 1.08 West tonesport....| 78 | 
Union Point ....... too.| 60 | 79-6)| Fort Sill........... 106 64 | 85-2 | 0-44) Morse*...... 102 58 80-6 | 2.54 Maryland, 
Washington ...... | 60 | 80.4 | 5-64 Fort Supply ....... 105 59 | 82-9 | 1.74) Norton..........++- 103 54 | 80.3 0.60 Barren CreekSp’ 93 | 50  75-4| 1.88 
Way Cross ......... | go | 81-4) 3-43 106 7o | o O45  Cumberland(r)....| 94 54 | 73-9 | 1-67 
Waynesborough . | Ot | 80-9) §-67 Healdton.......... 100 65 84-9 Oberlin 1-92 | Cumberland(2).... 100 55 | 77-4} 1-73 
West Point ........ | 70 $2.7 3-8 Tulsat..... 1.15 | Offerle 108 70 | 0.10, Fallston.......... 95 §2 | 72-0 | 5.33 
Idaho. Ogallah 108 SS 4-50 Fort McHenry ..... 96 54 73-9 
American Falls | 42 | 71-4) O69 Afton 61 | 74-8 | Oswego ....- 104 56 | 83-8 | 0.87 | Frederick.......... 97 53 | 73-2 | 3-49 
1.49 56 | 74-2 2.95| Page City .......... 110 Gaithersburgh*..../..... 60 | 71-0 
Boisé Barracks .... 106 44 | Alta(2)* 55 743) 2-95 | Quenemo .......... 103 51 | 80.2/ 1.50 | Jewell........ 66 77-0 | 3.17 
Bonanza ...... GO 28 | 0-45 47 .| 74-8 0. Quinter 114 GO 3-00 MeDonoghg........ 92 52 74-4 | 2.99 
Bra 92 | 37 | 65-0 | 0.22 | Ames..... 53 | 76-8 1.85 | Rome 108 57 83-0 0.89 Woodstock ...... 48 | 73-6 | 2.47 
Fort Sherman...... 98 | 44 | 67-1 0.14 Bancroft ; 33 | 73-7. 0-60| Salinat..... | 67 -3 | O30 Massachusetts. 
Henry’s Lake... ... 1.40 Belle Plaine* 74-5 0-42 Sedan*........ | 64 | 82-5 | 2.37 || Amherst........... | 42 70-0! 5.56 
Kootenai ..........\f00 | | 1.21 Blakeville® 60 | 76. 2.65 | | Springs .... 102 62 Amherst ExSta(1). 92 | 68.1 | 5.44 
| 50 | 0-0 Carroll 50 | 73-8 | 3-80 | Shields ............ 106 60 | 0.44 | Amherst ExSta(2). 94 40 | 68.4 | 5.63 
Mullan... 102 | 62.0; ? Caren .. 52 73.6 1-40 | Springvale ........-. 0-00 Andover ........... 92 47 69-8 | 1.87 
Payette ..... | 42 | 77-0| 0-02 Cedar Ra | 75-5 | 1-97 | Tribunef........... 106 53 | 80-2 0.86 Blue Hill g2 46 | 68-0 | 1.58 
Soda Springs? ...... 95 | 27 | 64-6/ 029 Clarinda 57 | 1-15 | Wakefield o-80 Blue Hill (base)... 92 47 | 69-2 | 1.52 
Minois. 47 | 75-6 | o.40| Wa Keeney..... 83-5 Blue Hill (valley ).. 42 | 68-4 | 1.55 
Aurora(t) 95 | 43 078 Des Moines 10 SS | 77-7 | Wellington ........ 112 5 83-1 | 0.46 Brewster..... O5 | 71-8 | 1.30 
3-57 Eagle Grove*....... 56 | 77-8 5.00| Weskan...... Ito 48 | 76.60.50 Cambridge(r)..... gI 68-4 | 1.42 
9 46 | 72-9| 250 Fayettet......... 8 47 70-9 2.90) Winoma............ 106 o.50 Cambridge (2)..... 93 St | 72-0 | 2.77 
Belvidere........ | 46 | 71-7) 23 Fort Madison*..... 100 64 | 79-2 2.30 | Yates Centre....... 1-36 Chestnut Hill...... 94 47 | 70-9 | 2-43 
Centralia.... | 65 | 80.0/ 2.29 Glenwood (1)...... 110 S54 3-13 Kentucky. 
Charleston 46 | 75-7| 6.98 Grinnell ...........| 8 52 | 76-4 1.62| Bowling Green?t..... 26 || CLIMCOM 3-15 
Collinsville 50 |} 0-88 Hampton ..... 47 1.57 | Burnsidet .........| 2.26 Concord ........... 95 46 | 70-2 | 1.70 
Cockrell | | 76.0) 0-50 Humboldt*........ 96 47 | 73- 3-39 | 57 | 75-2 | 2-40 || Cotmit ...... go 48 | 1.60 
Dwight .....6 | 76-1 | o.go Independence®....| 92 59 | 73-6 1.65/ Catlettsburgh......'......... 3-35 Deerfield(2)........ 98 go | 70-6 |...0. 
East Peoria......../103 | 3 78.2) 1-53 lowa City.........- s7m'75-1m Canton * + Too 60 | 78.7 | 1-13 | Dudley ............ go 55 | 70-8 | 3.57 
| 46 | 1-99 Irwin....... 100 75-7 | 3-04 | Earlington......... 6 ss | 78-6/ 1-29 Fall River(r)...... go 50 68.9 | 1.90 
Fort Sheridan...... | 53 | 70-5/ 1.25 Larrabee .......... QD 2667 | Bddlyville || 3-14 
Golconda *..... 97 65 | 0.8 Le Claire! 0.31 | Falmouth (1)f 4-73 Fitehburg(r)...... 92 53 | 69-5 | 3-71 
Grand LOGAN? 100 50 | 77-0 2.29| Frankfort (2)...... || 76.2 | 4-50 Fitchburg (2) ...... 92 44 | 68-7 | 4.75 
Greenville .........\103 | 46 | 76-3/ 1-17 Manson®........... 100 58 | 73-5 2-37| Franklint*........| 96 67 78-5 | 2-49 Fort Warren native +» go 52 68.7 | 1.41 
Griggsville*.......| 93 | 57 | 1-47  Maquoketa*.......| 99 7 | 74-3 1-17} Greensburgh f 1.40 Framingham ...... 95 47 | 71-2 | 2.37 
Hennepin ..........\100 | 42 | 73-7| 0.66 McCausland* go 78-3 o.41 | Harrodsburgh ..... 100 47 | 75-5 | 5-92 Gilbertville....... g2 40 69.2 | 4-76 
Trishtown Monticello *.......) 98 50 | 73-9 1-79 | LOUIBAT 3°31 | Groton(r).......... g2 47 | 70-8 | 4-20 
Jordan's Grove*® 98 | 48 | 76-5/ 1-73 Mount Pleasant*t.. 96 62 75-6 0.06 | Mount SterlingT...| 93 57 | 73-9 | 4-10) Heath....... .... 93 G2 | | 
LACOD | S56 | 76.3) 0-55 Mount Vernon..... 4 56 | 72-8 1-52) Murray d.........+- 44 | 77-7 | 0-87 Kendall Green..... 94 50 | 72-2 | 1.47 
Lanark...... | SA | Muscatine (2)....../100 st | 75-7. 1.88 | Newport Barracks .| 96 54 | 76-3) 1-75 Lake 97 37 | 69-7 | 2.31 
Louisville ......... 100 SO | 76-3 | 3-14 Osage Bo 70. 0.85 | 1-33 Lawrence,.......... 100 48 (75-4 
Martineville.......| 94 | 68 | 80.8 3.00 Oskaloosa(r)*..../100 57 77.8 0. 37 | Pellvillet. LOO 54 | 78-8 | 0-75 | Leicester .......... go 46 | 67-4 | 4.39 
Mascoutah®......../103 | 50 | 79-4/ 0.30 | 98 74-3 | 1-75| Princeton.......... Too §2 | 78.2 | 2-80 || 4-62 
Mattoon ....... 75-6 | 2-70 Storm Lake*.......| 99 75-0 3-38 | Shelbyville t.......| 99 50 | 76.8 3-69 Long Plain*........ 90 56 | 71-6 | 3-07 
McLeansborough ../106 | 50 | 77.6/ 5.53 Vinton®......... 8 54 | 1.13 | South Fork?*..... +| 92 57 | 73-5 | & 50 Lowell (r)......... g2 48 | 70.3 | 3-44 
Mount Carmel f....|..... | 4-77 Washington®...... 102 54 | 80-9 o-75| Williamsburghf...|..... 4-70 | Lowell 94 44 | 
Olney ..... 9 | | 76-7) 1.25 Webster City*..... 100 $2 | 745 2.38} Louisiana. | | 
Oswego 9 | 45 | 72-2) 1-19 95 45 | 71-4 1.15 | Abbeville*®......... 9. 71 | 81-6 | 7-or | Ludlow(r)......... 94 42 | 69.6 | 5.10 
Ottawal 102 | 179-5 | 0-34 West 57 | 73-2. 1-21 | Alexandriar ....... 66 | 82.9/ 5-39 Ludlow (2) - OI 66.7 | 5-65 
Pana ........ oo | 62 | | 3-33 Kansas. | Amité City? .......| 98 67 | 81.2 | 6-73 Mansfield. 44 69-4 | 2.00 
Peoria ( 1644 Abilene ......... 62 | 83-4 0.30/ Baton 98 66 $2.2 | 6-09 | Medford ............ 2.07 
Peoria(2). | 60 | 79-2) 0.72 59 | 82-7 | 0.54| Calhoun ..........+! 95 67 | 81.0 | 0-70 Middleborough .. 4t | 68.0 1.48 
Philo ...... | 45 | 74-8] 2.02 Altom 53 | 84-0 | 0.13 | Came 102 65 | 81.8 | 6-95 | Milton*......... OF 42 | 68.0 1.46 
Pontiac | 44 | 74-6! 075 Bucklin........ o.60 | Cheney 96 63 | 81-3 | 4-79 || Monson............ 38 | 5.16 
| 49 | 708) 0.53 Buffalo Park. OF 1.60 | Clinton..... 96 102 60 | 80.4 | 4-34 | Mount Nonotuck .. 5-46 
| 43 | 73-2) 0.83 Burr Oak.......... 106 54 0.25| Columbia........-+| 97 67 | 83-0 | 3-32 || Mystic Lake 2-29 
Rock Island Ars’l..|100 | | | 1.24 ORY 112 | 68 | 85.6 0.80 | Coushatta(1)..... 3-46 | Nahant............. ot | 50 | 68.6 | 1.83 
Rashville.......... 106 | 47 | 752 | Coldwater «| | Coushatta (2) ......| 98 66 | 82.8 | 2-06 | New Bedford (1)...| 90 50 | 67-0} I-91 
Sandwich ........+. 73-4 0.61 Collyer....... ITO 58 | 88.8 1.70) Crowley ........ 69 81.6 | 3-29 | New Bedford 93 46 | 68.8 | 1.98 
South Evanston....| 96 | 46 72-1 | 2.31 | Columbus... 3-90 | Newburyport(1).. 94 | 50 | 69-2 2.90 
Sye amore®...... 97 | 44 | 71-0] 0.42 Concordia.......... 105 50 | 79-3 Donaldsonville . «| 94 65 | 79-8 | 7-66 Newburyport(2)...... | 2.08 
2675 | CONWAY | 62 | 79-5 O- to | Edgard ...... «++ 93 6 79-8 | 8-75 North 46 | 72.1 | 6.24 
Watseka........... 9 | 45 | 72-8) 1.57 Cunningham®...... 106 56 | 83-0  0.34| 97 | 81-6 | 7-55 | North Billerica.... 45 | 71-6 | 1.86 
White Hall®.......\100 | 56 | 80.4 | 2.09 DOWMS 1-07 | Farmerville .......| 95 63 | 82-7 | 2-90) Plymouth.........' 90 56 | 70.9/ I-T 
Winnebago ....... GB | || Dwight 000 1.80 | Girard?t....... || Princeton..... | 44 is 
tog | 1-86 | Hammond . ++ 95 81.4 | 9-18 04 | 54 | 70-4 1.76 
ANGOIA | 77-8 | 0.62 Bik | 62 80.8 1-71 | Houmatl.......... 93 | 70 | 8-2 | 7-40) Randolph 
Butlerville*.......| 5 | 73-5| 2.20 Ellis(r)..... 109 7 2-4 0.25 | Jackson Barracks... 97 69 | 81.4 11-53 Roberts’ | 2.66 
Columbia City ..... $2 | |  Englewood®......./107 Bs. 0 | | Jeanerette .......+| 96 | 81.8 | 6-96 Royalston®........| 90 56 70.6 | 6.50 
Columbus........++ | | 75-2} 0.19 Eureka Ranch ..... 117 58 | 86.2 2.22) La FayetteT.......| 98 82.6 | 5-19 || Salem 94 | SS | 68-4 
95 | | 75-4 0.30 Ft. Leavenworth(1)rog Lake Charles ......|100 | 77-9 | 315 2-36 
Orandall ...... 65 | 74-0! 4.44 Ft. 98 59 | 78-7 1-98 | Liberty Hill..... 3 | 83-0 | 1-90 | Somerset*....4..... 99 | 50 | 73-1 | 3-26 
De Gonia Springs ..| 93 57 | | 233 Fort Riley. ++/103 60 | 83-1 1.02} Luling........ coves) 96 65 v9 | 7-08 South Hingham......... | 1-87 
Delphi ......+-. O68 | 44 | 1.53 Fremont I 54 | 83-1 0.20/ Mandeville ........ 68 | 84.0/ 5-60 Springfield Armr’y. 95 43 | 71-9 | 4-69 
Evansville’. | 2.54 GiDSOM 85.4 0-29| Marksville*T....... 74 | 80-2 1.60 Swampscott ............ 2-21 
Farmland . 58 | 72-3) 0.90 Globe*....... 102 79-0 | 2-90 | 96 68 | 80.3 | 6.38 | Taunton (1) | 48 | 68.7 | 1.47 
Franklin..... 97 | 539 |75-0| 0.05 Gove City.. 62 | 84-4 / 2. Melville t........++ 96 zo | 82-4 | +73 ‘Taunton (2) 47 | 73-4 | 1-22 
Huntington 1.07 Grainfield.. 1.65 | Minden .... ++| 99 62 | 83-4/ Taunton 69-0 1.44 
Jeffersonville ...../96 | 54 | Grenola..... 7o | 82.0) 2. Monroef..... ++| 65 | 82.2 | 4-98 | Wakefield.. 45 | 70-7 | 1.80 
La Fayette ......../96 | 5" | 74-2/ 2.58 Grinnell .... 7o 3-73 | Natchitoches ..... 8 64 | 82-6 | 3-05 || Waltham ........... 
Logansport ( looove | 3-17 | Halstead .......... 55 2-5 33 | New Iberia.. ......| 95 7o | 81-8| | 4 70.2 | I. 
Logansport (2).....| 99 76-6 | 2.43 | Havensville........ 60 | 80.4 1.08/ Paincourtville..... | 97 68 | 82.2 | 7-29 Westborough ®..... i 4 72-8 | 2.43 
Marengo .........- «| | | 7.0] Horton 107 60 | 85-9 1.81 Plaquemine......../102 6 29° § | 8-62 | Winchester*.......|.. 
| | 73-7| 1-12 Independence...... 104 60 | 81-6 4.13/| Port Eads.......... 92 68 Sr. pes Worcester (1) . | 49 3-40 
MAUBY 9 | 45 | | Junction | | Shell Beach ...... o4 69 | 82-2 | 3 Mexico. 
Mount Vernon( Kansas City ....... 107 60 | 82.3 Sugar Ex. Station.. 95 69 | 80.8 | 7-30) Leon de Aldemas..| 87 55 6.14 
Mount Vernon(2)..| 99 | 55 | 78-2/ 1.98 Kellogg ........... 113 57 | 87-7 | ‘Thibodeaux 6-76 Zacatecas .......... 83 43 | 61-9 | 4-72 
| SS | 73-6] || 1.00 Winnsborough. | | 795 | O17 _ Michigan. 
Point Isabel *......, 95 | 41 | 69-4 | 8042 || RirWim Adrian....... ...+++ 98 44 | 71-8 | 1-44 
Princeton ..........100 64 '77-4' 4.10 72 | 79-8' 1-86 Bar 86 | 44 | 65.0 ' go 49 | 72-9 ' 033 
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Michigan—Cont" d, 


Berrien Springs (2) 


O4 
Bronson ......+-++- 


Caldwell. 


Detroit B 


Fort Wayne 97 


9O 
Lake......| 84 


ilisdale 
How 
ee 


Madison ......... %. 
Manton ..... 


May 93 


North 


BS 


Paw Paw..... gueces 
Pontiac ..... 
Pulaski*......... 
Rawsonville*...... 


Saint Ignace. 


Standish pened 96 


Stoc 


Nw 


Whit Branch.......| 


90 
g2 


Alexandriat...... 
Crookston .........,100 


> 


| 


Fort Ripley? 
Fort Snelling ......| 98 


99 
L. Winnibigoshish.| 91 


__ Meteorological record of voluntary observers, ce. —Continued. 


Stations. | 


Minnesota—Cont'd. | 
Minneapolis *...... 
Montevideo........ | 


Northfield ......... | 94 
Ortonvillet........ 
Pine River ........ 19 


Pokegama Falls ... 


Rolling Green. .... 
Saint Charles *;....! 


Sheldon®. 


issipp 
Aberdeen | 


Agricultural Gol’ ge| 96 


Batesville t........ | 
Booneville *....... 
Brookhavenf....... 
| 
Columbus(r)....... 
Columbus (2)...... | 
chs 


Fayette 
Greenville .........| 
Hattie -sburgh 


Hazlehurst ........ | 97 
Hernando. .......++/ 96 


Holly Springs (1)*.. 
Holly Springs (2).. 
Jac kson 


Logtown 


oF 
Louisvillet........ |103 


Macon (2)... 
Moss Point ........ 
Natchez(1).......7- 
Natchez (2)......... 
Okolona 
Pale 
Pearlington ...... 
Port Gibsonft...... 
Pontotoc..... 
Washington 
Water Valley*..... 
Waynesboro’ | 
Waynesboro’ (2).. 

West Point ...... o« 


M 


Bethany ..... 


Bradleyville 
Brunswick .... 


Carrollton 99 
Carthaget.........+| 99 


Conception ........ 
Concordia.......... | 
Darksville . 


108 


Excelsior Springs* .| 


Glenwood.......... 
Grand Pass ........|1 
Harrisonvillet*... 


Liberty ....-....++. 


Miami cov 


Oak Ridge*........ |r02 


OTOMON. 
Pickering ....... eee 


Platt River ........ 


Princeton*......... 


Saint Charles (1)...).....).. 


Saint Charles (2)...) 
Saint Josephy...... 


Sarcoxie | 98 T's 


Warrenton......... |103 
Willow Springs 95 
Wither’s Mill*..... 1103 


Montana. | 


-75 | Blackfeet Agency ..' 94 
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Meteorological record of voluntary observers, &e. —Continued. 


Stations. 


Montana—Cont’d. 
Camp Poplar River. 


97 | 


Fort Assinniboine. 
Fort Custer........ 
Fort Keogh ....... 


| Fort Logan f....... 
| Fort Missoula..... 


Fort Shaw ........-. 
Glendivet.......... 
Martinsdale ....... 
Virginia City....... 
Nebraska. 


| Alliance .....0. 
| Ansley 


Bassett ..... 


| Creighton.........- 


Culbertson (2) t.... 
David City......... 
De Sote ® 
| 
Fairfiel« 


| Fort Niobrara. .... 


Fort Omaha ....... 


| Fort Robinson..... 


Fort Sidney ....... 
Fremont?. 


Gering 


Hay rin, 
ing 
Holdrege .........- 
Imperial ...... 
Kimball 


| Lexington* ........ 


LinColD 
Long Pine..... 
Marquette (1)...... 
Minde 


Ne ity.. 


| North Loup*t .. 
Oakdale TY 


Ough..... 


| Syracuse *.... ...++ 
| Tecumseh.........- 


Tekamah.........-. 
Thedford .......... 
Weeping Water*... 
West Hill... 
Weston ...... 
West Point.... 
W cocces 
Nevada, 


Battle Mountain... 
Belmont 
Beowawe 
Browns 
Candelaria ........- 
Carson City........ 
Columbus Marsh .. 


Crame’s 


Downeyville....... 
Eldorado Canyon .. 


Eureka........ 
Fenelon..... 
Golconda 
Gold Mountain.... 
Halleck ....... 
Hartan’s Ranch.... 
Hawthorne (1)..... 


Hot Springs (1).... 
Hot Springs (2)... 
Humboldt *........ 
Lewers Ranch...... 
Mill City 
Palisade * 
Pioche ..... 

Reno State Univ’ ty. 
Ruby Hill.......... 
Sodaville 
Tecoma 


Wadsworth ........ 


Precip’n. 


x 
w 


ISB 


Newark (2) 


88a8s 


WO 
3° 


292,35 


86 | 60 | 73 
Springer f.. 
Tequesquite .. | 59 | 80.6) 
k. 


N 
an 


Alfred Centre... 
Angelica t.......++. 
ATERGC 
Ardenia * ........ 
Au Sable 
AVOD oo 
Baldwinsville . 
Batavia. 
Be thlehem Centre. 
Binghamton ....... 
Blood’s Depot ..... 
Boyd’s Corners*... 
Brockport ......... 
Brookfield ......... 
Canton f 
Central Park, New 
York City.......! 98 55 


? 


. 


“88a8888 


83° 


Tempe rature. 
(Fahrenheit.) 


Stations. 
3 | £ | § 
Nevada—Cont’d. lel e ° 
100 | 60 | 77. 
Winnemucca....... 1103 | §2 | 80.6 
Yount’s Ranch .....| 106 | 66 | 83-6 
New Foundland, | 
Saint John’s ....... | 76 49 | 61. 
New Hampshire. | 
Belmont 
Berlin Falls........ | go 35 | 62. 
Berlin Mills *...... | go 30 | 60. 
45 | 68.8 
East Canterbury...) 89 53 | 70 
Hanover (1).....+++ | or | 40 | 67. 
Hanover (2).......-| 94 | 38 | 6. 
Manchester (1)....| 92 | 44 | 70.4 | 
Nashua *........... | 95 43 | 69. 
o4 | 42 | 68.8 
North Conway .....| 92 | 41 | 65. 
Pennichuck Station)..... 
Plymouth ........- | 96 38 | 66. 
Strafford........ +++} 93 | 40 | 68. 
Walpole ........+++ }90 | 40 | 66. 
West Milan........ |88 | 36 | 6r. 
Wier’s Bridge .....|..... 
Wolfborough....... 
New 
93 | 44 | 6. 
Asbury Park ......| 92 | 51 | 71- 
Belleville......... 
Beverly | 39 | 72- 
Billingsport L. H*.| 99 | 56 | 76. 
Bridgeton*......... | 96 58 | 76 
Cape May C. H.....| 96 | 50 | 72 
Egg Harbor City .. ‘97 45 | 71 
Freehold........ ya | 47 | 71 
Gillette ......... 43 | 70 
Highland Park..... o4 | 49 | 71 


aystown*. 97 48 | 71 
Junction. 
Lambertville *. | 94 54 | 
Locktown.... .... -| 98 47 | 71- 
Madison ........... 95 39 | 70 
Moorestown *......! 97 51 | 72 
Newark (1) .......- | 55 | 73 


New Brunswick (1)) 45 | 71- 
New Brunswick (3)| 94 48 | 71- 
Newton eeundeesabee or | 44 | 69. 
Ocean City*.......-| 90 | 60 | 73- 
Ooeanic 95 | 38 | 74- 
Rancocas .... 
Readington *....... 96 3 | 75. 
South Orange 50 | 70. 
dbs | o7 4o | 71 
Trenton*.... 97 58 | 78. 
Woodbury tor | 53 | 74 
New Mexico, | 
Albuquerque.......| 97j | 77- 
Coolidge | 35 | 7I- 
Deming | 80 
Fort Bayard .......| 94 | 52 | 72 
Fort Marcy ........| 92 47 | 70. 
Fort Selden.. 107 | 59 | 83. 
Fort Stanton.......| 92 52 | 70- 
Fort Union ........| of 40 | 66. 
Fort Wingate......| 98 51 | 73- 
Gallinas Springt...| 94 56 | 77 


Hillsborough T.....| 96 | 56 | 76. 
Lordsburg ........+|102 68 | 8s- 
Los Lunas ft........|100 

Nogal ........ | 


Cafion | 


New Yor 


Adams 
AAGGIBON, 200000000 
Afton ...... . 
Akron...... 

Albion 

Alabama ........+- 


| 
£33 | Precip’n. 


~> 


8S 


VE ROU HON OSS OND 


191 
“ahrenheit. ‘ahrenheit. ‘ahrenheit. 
lulaeigiz | wi ¢ 
imi ai & | | is 
| ms. ° o | | ms. | ° ° | Ina 
A= | 1-29 95 | $8 | 71-0 | I-90 | 43 | 71-4 | 73 
42 | 69-6 1-41 3 50 | 71.0 1-88 40 | 67-0 
Ann Arbor ......... 9I 50 | 72-4 | 0-93 2 50 | 7I-2 4-00 MOO 
0.73 o. 82 199 43 | 70-2 55 
Atlantic® .........+| 9! 48 | 62.1 | 1.83 0. 88 100 4 74-2 06 
Ball Mountain...... 91 | 43 | 68-9 | 2-18 2-39 105 4I | 73-3 05 
Bangor.........++++ 100 30 | 73-7 | 0-90 92 38 | 67-6 | 2-64 Po 94 | 35 | 63-0 25 
Bear Lake ......... 90 38 | 66.6 | 2.49 93 49 | 72-1 | 1-80 104 38 | 67-0 32 
Bellaire..........--| 94 | 41 | 66.6/| 2.12. Re 101 43 | 70.0 70 
Bell Branch*........ 94 | 48 | 72-1 | 0.69 ee 93 58 | 72-5 | 0-25 105 50 | 76.3 06 
Benton Harbor.....| 98 | 41 | 73-9 | 2-60 94 | 53 | 69-0) I-15 102 | 33 | 69-2 14 
1.90, 73-7 | 9-37 92 30 | 67.8 | M24 
| 42 | 71-4 | 1-73) Tr GES 
| 40 | 69-4) mee 105 41 | 74-6 | 28 
44 | 71-3 | 1-14 | $6 |-77-5 109 | 47 | 78-9 | 
46 | 72-4 | 17 66 81.2 104 52 | 79-9 58 
Cc | 44 | 63-2 | 2-25 58 | 80.6 «658 | (76.1 76 
94 42 68.0 | 2-47 64 81.6 03 52 8.6 47 
VOIR. G2 | 47 | 67-7 | 1-22 65 | 73 
Cheboygan .........| 91 | 41 | | 8-49 66 | 82.8 [10 61 | 86.6 BI 
Chelsea 94 | 43 | 72-6 | 2-30 62 | 83-4 103 | 58 
Clinton | 44 | 71-9 | 049 64 | 79-4 to2 | 55 | 77-5 | 35 
Colon ....02..000002) 94 | 47 | 69-8] 0.24 | B 68 | 83.0 104 | 70 | 86.0 00 
95 | 44 | 70-9 | 0-46 97 65 | 81.2 104 
Crawford...........| 9 41 | 69-3 | 0.90 98 67 | 83-6 107 | 54 _ 82 
| 40 | 65-4 | 3-03 6 | 70 | 81-9 25 
| 48 | 74-6 | 1-25 64 | 81-2 SS 00 
48 | 72-2 1-52 53 | 75-8 51 30 
Evart ....0..cccse00| 80 38 | 68.9 | 3-07 96 | 80.2 103 50 | 79 16 asbe . 
Fairview ........-++| 95 | 42 | 70-6 | 0.07 100 61 80.6 103 54 | 76 14 6.95 4 
_ | 44 | 72-2 | 0-83 osciusko sooes| 97 60 | 79-7 103 55 | 77 75 4-92 
Fe 88 | 40 | 63-2 | 4.32) Lake 60 | 80.0 98 60 | 75 55 
47 | 72-0 | 1.64 60 | 103 | 55 | 72 3-89 | 
| 43 | 68-9 | 1-36 8 | 50 | 78-3 106 | 60 | 80 75 7 
a 5 Grand Rapids.......97 | 42 71-9 1.31 97 71 $2.6 102 55 | 8 21 73 
GTAPe | 42 | 71-7 | 1-05 92 69 | 81.4 109 7° | 82 62 6.49 
| 43 | 63-8 | 3-67 104 60 | 82.4 106 5° | 76 80 4-16 
Hanover .........++| 92 | 47 | 71-9 | 0-07 96 65 | 80.0 F —i(ititi‘sésés*‘*éra 59 | $2 22 4 | 6-97 
Harbor Springs ....| 94 | 42 | 65-0 | 0.66 93 73 | 81.7 103 54 | 79 72 ++! 5:60 
Harrison..........+ 94 | 40 69-3 | 1-18 99 | 64 | 81-4 5° | 83 50 7 | 527 
Harrisville ........| 92 | 39 | 65-8 | 1-69 95 58 | 77-4 108 O5 | 3| 5:38 
Hart 90 | 38 | 66.6 | 2-97 9 | 66 | $2.2 | 64 | 80.2 | 5 | 6.75 
Hastings 93 | 48 | 71-1 | 056 10 | 57 | 82.5 2 | 4-00 
92 | 46 | 68-4 | 2.17 98 66 | 81.7 106 5S | 50 | 5.40 
93 | 44 | 71-5 | 2-56 104 58 | 83-5 102 45 | 78-4 42 --| 5-70 
4 | 48 | 72-9 | O21 95 | 69 | 821 103 | 48 | 76.9 | 24 7-20 
95 | 41 | 71-0) 1.22 8 64 81-4 | 57 | 77-2 37 
95 | 40 | 78-0 | 0.63 2 74 81-2 20 
95 | 42 | 71-0 | 2.65 Palmer | 70 | 82.3 | [45 5.0% 
95 | 40 | 69-2 2.96 | Io 3-60 
22.0002 §0 | 72-4 | 3-12 | Adrian............./102 44 | 77-5 | 1.78| Plattsmouth 7.25 
Kalamazoo ........| 94 | 52 | 72-3 | 1-14 Austin.............100 68 | 81.8 3.75 | 105 52 | 7 5-12 
92 | 43 | 71-4 0.52 62 | 77-614 68 | 81 
Lathrop 94 | 40 | 67-4 | 4-71 3 too | 60 | 79 5°74 
94 | 42 | 67-5) 3-10 56 | 79-2 | 4 112 | 62 | 82 5-50 
| 43 | 72-3 | 0.63 | 59 | 77-814 107 51 | 76 6.00 
| 46 | 70-5 | 0.72 66 | 79-8 | 2 103 63 | 77 
42 | 66.0 t.a3 | S3 | 77-0) 3 54 | 54 o7 
Mi 42 72-1 | 0-20 Ce -| 97 @ 95 67 61 
| 0-30 100 56 79-0 | 2 112, 53 30 
94 4 65. 0. 26 TOT 3 | 
90 | 44 | 69-1 | 1.48 | 76.6 o3 | 50 
43 | 71-6 | 0.04 58 | 81.8 | 4 | 67 16 
DUE .ccccccccccccce 43 71-8 | 1.40 3 58 76.8 | sil 93 48 84 
0-43 55 79-2 2.91 ior | 60 89 
0. 16 MS 78-4 | 2.78 104 7° 10 
1-94 2 i 78.4 | 4-73 9 | 53 03 
0. 06 ) | 75-4 | 1-42 97 37 88 
95 48 | 72-2 | 2.39 | Ironton®...........| 94 62 | 78.0 6.85 11 
Roscommon....... 93 66-5 | 2-00 | Jefferson Barracks. |1o1 50 | 83-8 | 1.17 102 du 00 
S | 45 | 64-8 | 7-96 || Jerome O90] 18 | 77 0g 
5a 93 | 49 | 71-4 | 2-43 104 | 58 81-1 | 3.36 I TO4 52 7° 
| 42 | 70-6 | 0.40 54 | 80.0 | 4-52] 9 | 40 
St 92 | 70-0 | 1-77 || Lebanon ........---| 04 | 64 | 80.3 |..... |} 102 43 23 
94 | 49 I. 10 98 40 02 
} Vandalia ..... 92 |  |7 | 0-49 62 4-54 66 go 
Vienna. .....ccccccelscecclecceceiececes! 2648 104 | 65 1-77 96 58 37 
Washington ......., 92 | 44 | 1-69 | New Frankfort.....\ror | 62 6. 30 100 48 
Weldon Creek .....) 91 | 38 | 1-57 | New Haven®.......j103 | 66 1.75 | ror | 40 20 
| | 1.70 | 99 | 65 79 
TE 3-05 103 | 6 66.0 | 
| 5° 1-95 10 | 55 2.13 104 | 60 65:9 | 
| 43 | 1.6: | 56 1.00 96 56 65-6 52 
a 0. 20 on 
eevee 50 | I-10 102 
armington........ +2 100 52 93 
27 || Shelbina 2680 7 | 40 i | 67-74 
46 | 71.0 104 58 56 
} | 732 97 || 60 | 79-4 107 50 71-8 46 
-0 74 | 65 | 97 51 70-2 | 2-94 
Leech Lake........| 67.6 29 | §6 78.2 | 3-65 Tuscarora 104 | 65-4 1-97 
Le Sueur .......-.| 97 | 73:8 53 | 62 96 3 | 68.6 | 3- 
Mankato 94 | | 72.2 | | | 49 0. 00 
Medford 95 71.0 ' 40 | 64.8 0.03 | 57 ! | 173-1 ' 4-49 
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record of voluntary observers, e.—Continued. 


Stations. 


New York—Cont’d. | 


Chenango Falls ....|.. 
Cherry Ureek ......!....- see 


Constableville ..... 


Cooperstown . ..... 88 
Davide | 93 


Eimirat......... 


Factoryvillet.....| 94 
Fleming *.......... | 96 
Fort Columbus ....| 91 
Fort Hamilton .. ..| ot 


Fort Niagara....... 
Fort Porter ......../ 


Fort Sehuyler......| 90 


Fort Wadsworth .. 


Hess Road Station. . 
Honeymead Brook* 


Humphrey t. ..... | 89 


Hyndsville . 


Keen ne Valley...... 
Kendall....... 


Lyndonville 
Lyon 
92 


Madison Barracks . 


Middleburgh?t...... 
Middletown ....... 
Mount Morris 
New Lisbon........ 


Newark Valley ....|..... looses 
00s 
North Hammond f* 87 


Number Fourt. 
Ogdensburgh .. .... 


89 


Pendleton Centre *. 
Perry City ......... 
Pine City ...... 

Plattsburgh 


Port Jervis........- 


Potsdam *.......... 88 


Poughkeepsie ... .. 
Quaker Street...... 
enebury ....... 


Setauket ..... ..... 


ve 
Shoback De PPPOE... 


South Canisteo . 

South Kortright *t. 
y 
tic sesocece 


Wappinger’s 
APWICH, 
Watervleit Arsenal 97 
Wedgwood......... 


West Point ........ 

White Plains *..... 

Willets Point...... 
North Carolina. 


Asheville(2)...... 


Bryson City........ «+++. 
Curricuck Inlett...)..... ee 


Goldsborough...... 
Hot Springs...... 


Lenoir 


Lumberton ........ 


Mount Pleasant.... 


Murphy..... 


New Berne? ....... 


Soapstone Mount*.... 


Wadesborough .... 


Weldon 97 


Fort A. Lincoin.... 
Fort Buford ... .... 
Fort Pembina...... 
Fort Totten ....... 
Fort Yates .... 


102 


Grand Forks ....... 
Napoleon .......+.. 
New England City.. 


Meteorological record of roluntary observers, &e.—Continued. 


Stations. 


| Precip’n. 


FE 


CO OF 
~ 


OY 


SEL 


' Eagle's Mere....... 


N. Dakota—Cont’d. 
Steele ...... 


Wahpeton ......... 
Wild 
Ohwo. 


Akron........ 
Bangorville........ 
Bellevue *.... 
Bement *..... | 
Bucyrus 


Cantont....... 
Carrollton . 
Celina. . ee 


Cire leville (2) 
Clarksville.... 
Cleveland .......++. 


95 
College Hill &...... 


Columbus Barracks 
Dayton......+. coves 
Elisworth ..... 
Elyria ....... 
Fostoria ..... 
Garretteville...... 
Georgetown.......- 
Granville 
Gratiot*.. 
Greenville ....... oe 
Hanging Rock .... 
Hiram ......+. 


Jacksonborough ...| 


Marietta(1)........ 


Marietta (2)... 


McConnelsville....| 92 
Napoleon t........- 99 
New Alexandria ...| 92 
New Comerstown..| 94 


North Lewisburgh. 
Oberlin 
O. 8. University 
Orangeville *....... 


Portsmouth (2) f 


ppe r Sandasky.. 
Vienna ® 
Wauseon .... 
Waverly 
Waynesville ....... 
Westerville........! 95 
West Milton*®...... |103 
Weymouth ........ 
Wooster 
Youngstown ....... | 
Oregon. 
AIDANY 
Ashland (1) ......+. | ot 
Bandon | 74 
| 
East Portiand...... 
Ellensburgh ....... | 69 
Eola. cons 
Happy Valley... = 
Heppner ......... 
Joseph 
Lakeview .......++. 


MeMinnville...... 
Mount Angel 
Siskiyou.... eee 
Tillamook ......... 
Pennsylvania. 
Allegheny Arsenal. 


Altoona ......+. 
Annville |102 


Aqueduct *......... 
Blooming Grove® .. 
Blue Knob*........ 
Brookvillet ..... 
Cannonsburgh ..... 
Carliole 


Catawisea ........++| 96 


Charlesville ....... 
Clarion(1)f... 
Coatesville .... 
Confluence t.. 


Coope rsburgh . cove 
oe 


Doylestown........ 
Dy Derry 


Mean 


Precip’n. 


F’ks 


F vrederick Arsenal. 


Germantown....... 95 
Gettysburgh f. 


“15 | Grampian Hills... 
Greensborough 


Holliday 


“$0 | Kennett Square. 
| eevee 


23 | bee 
18 | Lock No. 


69. 
72. 
74 
73 
71. 


=o 
AD 


95 
97 


| Parker's Landing? . ..... 


FR 


| Pleasant Mount 


Pottstown 


Saltsburght .......... | 


Smith's Corners 


. 
. 
. 

. 


8 


We jelisborough 


Bristol......... 


9 
Kingston(1)..... 92 
Kingston of 


ew 


FY 


. 


Allendale ........++| 98 


oo | Brewer Mine..... 


BS SFIS 
HOw: 


FVIBLYY 


Jacksonborough 99 


ae 


Saint Matthew's . 


‘53 | Spartanburgh (1).. 
Spartanburgh (2 
“92 | Statesburgh...... 


Walhalla...... 


OOO O 


Stations. 


S. Carolina—Cont’d. 
ville 

South Dakota. | 
Aberdeen g 
Alexandria..... 


De Smet 


Flandreau ......... 


Fort Bennett ....../107 


Fort Meade ........ 
Fort Randal! ...... 
Fort Sully ......... 
Highmore.....-.... 
Kimball ....... 
Milbank...... 
Onida 
Ocelrichs ....00..... 
Scranton ...... 
Sioux Falls ........ 
Spearfish* ......... 
Vermillion ....... 

Weobnter 
Wolsey *...........! 
Woonsocket ....... 

Tennessee. 


Andersonville .....| 95 


Ashwood* ft ........ 
Austint ........ 
Bolivar (1)m ......) 
Bolivar (2) 


Brownsville........|100 
Carthage 
Charleston f. 
Clarksville.........| 98 
cc 


Columbia 


Covington(1)...... 
Covington( 
Cumberland 

Dyersbur; ht.. 
Fayetteville 
Florence Station. . 

Grand Junction.... 
Greeneville........ 


Hohenwald ........ 101 


Jacksborough . 
Johnsonville t .. 


Kingston Springs.. 
Lewisburgh........ 


Lynnville.......... 98 


McKensie.......... 
Milan(2).. 

Parksville 


Sharp’s ....... 
Springdale ......... 
Straw Plainst. 
| 
Watkins ..... 
Way 
Woodstock ..... eee 
Texas. 

Austin (1)......... 


Austin (2) *........ loo 


Belton ..... 


Brady QB | 64 
| 
Brenham? ......... 


Brownwoodt.. 
Camp del Rio ...... 
Opies le Pass. 
‘olorado.. 
‘Station 
Colorado ...... 
Columbia ..... cose 
Corsicana( 1). 
Corsicana (2) ...... 


Dallas (2)......-+++|106 
Duval . 


Edinburgh 
Epwortht ......... 


Forestburgh *.... 
Fort Bliss....... 
Fort Brown... 


Fort Clark ........+ 
Fort Davis ... 
Fort Elliott ...... 
Fort Hancock . 
Fort McIntosh .. 
Fort Ringgold . 

Fort Worth........ 
Gainesvilleg....... 


1890. 


Precip’n. 


- 


LESLES 


w 
Be 


SE 


ou 
own 


AG 


Ar on ae 


PE PSY Pre ree 


BESS ES 


Zee 


~. 


SUSE 


BE WOW DU DAWES 


| 
f 
4 empera ure. elu pera e. 
(Fahrevheit.) (Fadrenheit.) Stati (Fahrenheit. ) ( Fahrenheit. ) 
| 41 | 72-0 | EAstom «« 95 | 56 | 78-0 
99 | 44 | 743 | 4-34) 89 | 42 | 692 |..... | 
42 65-9 | 8 9 | ST | 7&7 | | B | 744 87 103 | 
42 65.43 720 4! 103 
& 93 | Canton . 
| 95 | 47 | 40 OS 
| 40 101 
| 45 9S | 46 104 | 
| $3 | 105 
4 | 53 105 
| 104 
57 100 
1-77 | 43 
92 43 | 07-5 | 517 101 
| 39 | 67-8 | 3-43 98 
| 41 | | 2-046 104 
95 | 42 | 67-7 | 2-49 105 
96 40 | 60.6 | 2.22 
100 | 4B 319 
Kingston ........../100 36 | 68-8 | 1.84 97 
Lie 78 | 4 65-9 | 3-23 98 
-9 
4-41 4 “4 
1-60 OF 45 | 61 So. 2 ‘| 
3-20 99 | 44 | | 70 | SI-0 =, 
94 | 32? | 63-2 |  Lordstown.........| 92 | 39 698 
| 43 | 6-6 25 | Mansfield 94 64 «78 
| (6.2) 870 100 | | 79 
%-| 44 | 70-0) B43 g2 | SI | 73-2 8 57 | 72 
44 03-4 16 ‘ Point Pleasant 95 o1 75 
79 47 | 72-4 | 5°45 10g 55 | 
50 46 | 70-0 13 | Quakertown ........ 96 | 42 5-50 98 64 | 75 
78 47 | «72+7 22 | Rimersburg........ 94 SB 68 | 75 
| 4-93 42 | 70-1 Salem Corners ..... 92 50 0 | 
po | | 70-4 | 49 | 77-4 go | | 72 
| 64.1 | 2-25 93 | 45 | 704 | 55 | 79 
; Palermo?..........| 90 | 44 67.6 | 3-68 95 45 72-9 Selin’s Grove ...... 99 52 358 -| 92 55 75 
| 56 | 72-1 | 2-32 37, .. 5-46 
95, | 46, | 68.8 | 5.68 | houth Eaton........| 92 | 43 2.72 6 | | 
go 44 | 68.7 1.905 8 53 | 75-1 State College ......' 94 4! 2-44 77.2 
97 | 39 | 1-67 3 50 | 68.5 jwathmore ........ 96 50 3-97 
42 67.6 | 3.61 73-8 | 48 1-69 92 64 | 80.0 
4-04 72-4 fuscarora ..... 10% 57 2-78 102 54 | 80.8 
44 | 6.9 | 6.22 72-0 Uniontown o4 | 48 5-95 94° 57 | 
44 | 67-3 | 3-39 | 72.8 95 61 | 77-4 
98 40 | 6.2 | 5-08 76.0 2.50 Riddleton..........) 94 56 | 78.0 
go 46 | 66.0! 2.29 b | 75-4 2065 || 
100 40 | 70.2 | 1.29 71.0 6.27 Rogersville. .......' o4 67 75-6 
93 42 | 69-0 | 3-21 79-0 Wilkes Barre ...... || ROBOT 93 60 | 75-3 
53 | 70-4 | 70.6 WYSOX 3-62 9 6 | 7.7 
4-10 70.5 1-77 97 6 
2. 59 71-4 Rhode Island. 
37 65-0 | 2.31 ecleceves 88 50 1.66 4 | 
8 35 | 64-8 | 2-31 47 1.48 101 60 | 81 
> | St | 69-8 | 7-47 47 1-88 93 | s7 | 76 
3-01 47 97 o | 
7-01 Ee | | | 
3-00 52 lot | 68 | 85 1.75 
1.02 32 | Providence (1).....| 96 52 1.81 I 66 | 83 
8 45 | 70-0 | 7-00 05 | Providence (2)...../ 95 | 46 1.16 82 
88 5° 703 | 4-50 4 South Carolina. 80 
93 | S34 | 7% | 5.86 46 83 
16 2 65 | % 
76 92 | 76 | 8% 
8 | 5. 3 71 | 445/77 
7-04 g2 | 45 3 107 | 67 | 
2-73 go | 50 59 roo | 45 | 78 wf 
19-6 | 6.59 72 | 47 61 99 | 72 | 85 
3 37 | 58 | 81 
yo 20 7 | 2 13 98 | 69 | 83 
| | 32 105 | 49 | 82 
71 | 36 25 82 
7° 4 | 46 78 87 
5° 93 47 
26 
ee | 92 93 | 40 | 707 | 3-93| Kingstree......---+) 99 7 
akot 101 4 72-9 | Kirkwood ® 
Da 100 | 71-5 | 2-68 . 
ro2 | OF 40 | 70-9 | 1-53| Port Royal*t.......| 94 | 
100 Saint George’s .....| 96 | g2 
99 | 45 | 71-7 | 3-77 95 101 | 
102 96 48 | 70-4/5 8 | 102 | 
. 92 | 36 | 67-8) 3 98 107 | 
Log 9° | 45 | 65-8) 5 3 97 | 
101 
9 | 35 4°45 | | 
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Temperature. 

( Fahrenheit. ) 

i 

= 

=| = 

Texas—Cont’d. 
Graham f.... ..- 105 | 62 | 85-5 
Grapevine *......../106 7° «84-0 
Haskell ......... | 75 | 
98 67 | 82.6 
66 | 83-8 
| 7O | 82-4 
Huntsvillet......... 98 | 67 | 83-6 
La Grange . 74 | 83-4 
Lampassas .......- 102 83 82-4 
Longviewt.........|102 | 85.2 
Luling | 7O | 85-4 
Menardville *;.....| 96 | 72 82.1 
2 
2 


Merkel ........ coves] 72 | 82 
Mesquite ..........106 | 62 85. 
Miami 
Mountain Springs.. 102 62 85-6 
New Braunfels..... 97 68 | 80.6 
New Ulm .........- 101 69 84-1 
Ochiltree *........+ 107 70 
Orange ..... 94 | 68 | 81-7 
Panhandleft........ 99 79-2 
Panter *...... 75 86.8 
Pari... Iol 65 84-0) 
Round Rock ....... 103 74 «|: 86.8 | 
San Antonio........ 100 69 83-7 
Santa Maria........|... 
Silver Falls........ 101 59 80.8 
Tyler .ccccccccccces 102 6 84.6 
ACO (2) | 85.6 
Weatherford.......| 98 66 | 86.1 
Utah. 
Beavert.....- OF 44 70 
Biue Creek *....... 106 | 88. 
Corinne + 102 67 
Fort Douglas ...... 100 55 | 79 
Fort DuChesne .... 100 “4 | «74 
Grouse Creek 60. 
Kelton*....... 


Promontory *..... 104 58 79-0 

Richfield........ eos) 97 49 | 74-2 

Saint George....... 112 50 

Snowville ......+++, 97 55 74-8 

Terrace 55 384-7 
Vermont 

2 


Brattleborough (1). 96 | | 
Brattleborough 93 43 | 69-3 


SCY REP OOH OT OO 


Chelsea*... 51 63-7 

Cornwall........ 
East Berkshiret....90 | 36 | 65.8 

Hartland.......... +/ 92 | 40 | 67-5) 
Jacksonville.......| 92 | 36 | 64-6) 
Lunenburgh *...... go 8 

Manchester .......+| 48 «68.6 

Strafford*....... 88 46 (68.4 

VOEROD 8 48 | 69-3 

Weathersfield C’tre, 88 44 (66.2 

Virgima. 

Abingdon 
Birdsnest*........| 97 64 | 

Bolar 8 | 50 | 64.9 

Christiansburght..| 95 | 38 | 68-7 

Dale Enterprise ft .. 3 | 47 | 74-7 

Fall Creek Depot ..| 95 61 | 76-8 

Fort Monroe..... ++| 96 64 | 78-0 

Fort Myer ......... 99 53 75:3 

Lexington f....... + 96 44 «| 


PE ree 


7 Reports received too late for general dis 


Alabama. 
Carrollton ........ | | 7%9 
Centre......+.. | JE | 
Chepultepec ....... 87 | 6&8 | 79-0 
Fayette C. H......./ 95 60 | 82.1 
Florence ......+... -| | 65 | 
Goodwater .......... | 72 83-5 
Greensborough ....| 94 72 | 79.8 
Guntersville....... | o4 70.7 
Jasper OF | 79-6 
Mount Willing..... | 96 75 
Union Springs..... 94 72 | 80.3 

Arizona, 
Antelope Valley 
Lochiel ......... GO | 65 | 752 
Tombstone ........|102 60 79-7 | 

Arkansas. | 
Camden........ 95 63 «81-2 
Conway G2 67 
Dardanelle......... 
Lonoke 65 | 83-2 


|100 
9 | 56 | 79.2 
OsSONE G2 | | 77-6 


TS ST 


BF 


Meteorological record of voluntary observers, &c.—Continued. 


( Fahrenheit. ) 
Stations. 
= = = 
54 | 75-2 
Nottaway C. H..... 102 50 | 76-7 
Petersburgh t...... 99 52 | 76-8 
Richmond f........ 103 55 | 743 
Smithfield *........ | 92 55 | 749 
Staunton..........., 98 47 | 72-1 
40 | 71.8 
Woodstock t.......! 
Wytheville ....... -| 88 2-3 
Yaney’s 48n 7o.gn 
Washington. 
Blakeley ft. . 86 44 | 62-7 
Chehalis .... -| 96 40 | 62.8 
Doe Bay 175 | 47 37-6 
East Sound/....... 79 47 1.8 
Fort Canby ........| 69 5° | 59-4 
Fort Simcoe ....... 101 58 72-3 
Fort Spokane ...... 105 41 | 69.1 
Fort Townsend ....| 81 45 | 59-9 
Fort Walla Walla..'106 41 | 72-8 
North Yakima ...../106 43 | 73-0 
Vancouver B’ks ...| 97 30 | 61.7 
++, 92 46 | 71-3 
Waterville.........|101 35 | 6.7 
West Indies. 
Hamilton,Bermuda, 82 72 | 78-3 
Port au Prince..... 97 
West Virginia. 
Buckhannonf.......- 
| 88 54 | 70.8 
Glenville ..... 
Harper's Ferry 
540000. 
Kingwood *........) 95 §° | 702 
Mount Alto..... 41 | 68.2 
600. 5 73-0 
| Pleasant Hill*..... 3 2 68.3 
Point Pleasant f 
Rowlesburgh(1)t 
Tannery *........ 


Reports received too late, etc.—Continued. 


Temperature. 


Tyler Creek 


Wheeling 

White Sulp’r 

Wisconsin. 

50 | 62-8 
56 72-6 
Chippewa ++ 
Embarrass*.......- 94 50 | 71-2 
Fond du Lac .. .... 92 48 | 66-3 
Greenwood f....... 95 39 | 69-4 
Honey Creek*...... 96 52 74-6 
54 
Madison ..... 54 71-7 
Manitowoc ........| 92 41 6.0 
eee 
Neillsville*........|100 42 | 70-4 


Oshkosh ...... 92 50 71-8 
Phillips fF 


| Precip’n. 


0. 45 


ee 999997 
SRK 


1-63 


| 0.05 


I. 
5- 
2. 
3 
4 
I. 
3 


FS 


3-43 


90. 


POrtage 
96 54 «76-0 
Summit Lake*?.... 50 70-3 
Wauzeka......... +| go 63 | 78-3 
Wyoming. 
Camp Pilot Butte... 94 41 | 70-0 
Camp Sheridan .... gt 39 | 65-9 
Fort Bridger........ 92 37. 66.7 
Fort D. A. Russell. 100 42 | 70-8 
Fort Fetterman.... 108 40 
Fort McKinney.... 97 52 | 
Fort Washakie ....| 95 39 | 69-9 
OWE 200000 g2 44 | 68-5 
Saratoga® | 71-3 
Wheatland....... 50 69-3 
ion of weather for July, 18 
Arkansas—Cont'd. 
Stuttgart t.......-.| 96 | 58 85-1 
Winslow..... coccee| 84 68 | 77-7 
California. 
Colegrove.......... 
Pine Level......... coooe| 72 | 78-6 
Indiana. 

ageore 99 | 72 | 787 
Owenton 98 | 49 | 
Michigan. | | 
Berrien Springs(r).| 94 | 46 | 70-6 

| 
Woodworth........) 99 | 31 +2 
Nevada. 

‘almetto..... covees| OF | 44 | 69.0 
Punch Bowl........| 93 | 47 | 70.0 
Ohio. 
66. 

Or 93 | 45 9 
AIDING... 
Ashland (2)*.......1 98 | 43 | 67-8 


3-09 
0-51 


0. 00 
8.92 
1.70 


4-30 


1.86 
0-14 


1.60 
0.00 


0-72 


| OIT 


| 0.37 


‘Temperature. A Temperature, 
| (Fahrenheit. ) s (Fahrenheit.) 
isiz£ 
a = | & 
Oregon —Cont’d, ° © | Texas. ° ° Ins. 
Cascade o.48 | Childress .......... 104 71 | 87-6 0.53 
Corvallis ....+. «++. 92 | 40 | 62.4 0.50 || Cuero.......cccoees 106 64 | 86.8 0.07 
Gardiner..........- 76 48 | 60.0 0.78 | 102 JO 1-§0 
Hood River........ 95 | 49 | 69-6 0.16 Wyoming. | 
Hubbard ........ ooo] GO | 42 | || 97 45 | 71-4 1-10 
Jacksonville 94 43 | 67-8 000 | Mexico 
LaGrande.......... 99 42 68.8 0.17 | Guanajuato ........ 81 57 | 66.4 | 7-58 
Lone Rock. 92 36 | 61.8 0.14 | La Logia...... .... |102 73 86.8 3-17 
North Powder ..... 99 | 33 | 63-8 0.03 | Mazatlan........... | 88 76 | 82.2 | 6-96 
Pendleton..... eee 105 | 40 | 68.8 0.08 | MEXICO .......0.00. | 78 50 | 64-0 4-28 
The Dalles......... | 46 | 69.0 0.06 ‘est Indies. | 
Vernonia .......+++ 94 41 | 60:1 o58 Grand Turk Island? 85 81 | 83-1 | 1-32 
Reports received too late for publication in June, 1890. 
Arkansas. Montana. 
| 50 | 76-3 | 1-64 | Virginia City.......) 86 | 32 | 54-3 | 2-35 
ifornia. Nebraska, 
Beaumont......+.+. | 63 | 75:2 0-00 | 4-48 
Fresno......... | 69 | 76.3 | 0.00 | | 99 5S | 3-14 
Los Gatos (1).. 58 | 68-0 0.00} Nevada. 
Los Gatos (2).. | 40 | 63.5 | Palmetto........ 88 | 27 5§7-0 | 0.00 
MONSON 59 | 77-6 0.00 Oregon. 
Orland | 54 | 75-7 | 0-00| Cascade Locks..... 6.54 
Pleasanton........- 51 | 66.0 0.00 
Porterville......... 59 | 80.9 0-00 | Pennsylvania, 
50 | 69.7. 0.00 | Drifton............. | 88 45 65-3 | 3-64 
Colorado, Panter '107 62 81-8 | 1.3 
Fort Collins (mear).|.....).....s).seees T | Utah | 
Georgia. | | 36 71-5 | T 
Andersonville ......102 | 59 | 78-8 | Wisconsin 
Indiana. | OIE. 96 | | 71-2 | 6.66 
Laconia ......++. 88 | | | | 
fansas, | | Lusk..... 33 63-8 0.50 
104 | 39 | 737 | 0-57 | Alaska. 
Massachusetts. | Killisnoo.......... 175 | 38 | 54-3 | 030 
Amherst ........++ 86 | 39 | 65-0 1.89 |, Colony Surinam, S.A] | 
Worcester ......... 87 | 47 | 64-5 | 2-89 | Ke ~ eg 87 | 72 | 78-0 | 7.12 
Michigan. ‘exico. 
Manton... | 35 68.4 1-98 Zacatecas | 89 4t 61.8 | 8.14 


Letters of the alphabet denote the number of days missing from the record, thus: 
the letter ¢ indicates three days missing in a thirty-one day month, etc., etc. 

*Extremes of temperature from observed readings. fSignal Service instruments. 
t One observation daily at 10oa.m. {10.90 reported, probably too great. 

Corrections: Jordan's Grove, IIl., June, 1890, total precipitation should be 1.38, instead 
of 4.49; Spadra, Cal., mean temperature for March, 1890, should be 56.7, instead of 45.9 ; 
April, 4a instead of 77.2; Fairbury, Nebr., June, 1890, strike out minimum tem- 
perature ; Kennebec Arsenal, Me., June, 1890, strike out (?) after total precipitation. Add 
to Merced, Cal., June, 1890, minimum temperature 53. 


Mean temperature (degrees Fahr.) observed at Peoria, Ill., by Dr. F. Bren- 
del, voluntary observer. 


lel el, | | 
Sim | | 1/618 | < 
1850... 16.5 | 22.0% 33-1 | 57-8 77-0 71-9 65-1 | 57-6 | 37-9 | 23-0 | 
1857 .--| 13-5 | 35-0 | 33-6 40.6 “9 | 70-9 | 78-4 74-2 68.8 | 52-2 35-2 | 35-2 | 49-7 
1858... 35-6 | 19-6 | 42-0 52-4 59°7 76.3 78:3 75:9 67-6 | 53-5 36-3 | 32-4! §2-5 
1859 .--| 28-3 | 32-2 | 45-0 | 48.5 | 67-7 | 71-0 79° 74-8 | 65-3 | 51-3 | 43-3| 19-7 | 52-2 
1860 ...| 26.0 | 31-4 | 45-6 | 54-1 | 70-2 | 75-2 | 78-1 | 75+5 | 65-7 | 55-6 | 37-0 | 24-3 | 53-2 
1861...) 24-5 | 33-8 54-9 | 60-8 75-1 | 75-6 77-3 | 06-4 | 55-6 40-7 | 34-2 | 53-2 
1862 .../ 22-3 | 23-3 *5 | 49-6 | 65-5 | 72-2 78.8 | 77-6 69-9 | 54-9 | 38-1 | 35-6 | 52-2 
1863 | 31-5 | 38-4 54-0 | 65-7 | 70-5 75-4 | 75-2 65-2 | 46.6 | 40-8 52.4 
1864 ..-| 23-4 | 33-0 38-8 | 49.5 | 66.4 | 73-9 | 78-0 | 75-2 67-3 | 50-1 | 40.1 | 25. 51.8 
1865 24-2 | 34-6 | 40.5 | 51-7 | 63-8 | 75-1 71-2 | 73-2 73-4 | S47 | 42-8 | 25-5 
1866 ...| 25-1 | 25-0 | 34-9 | 56-3 60.7. 70-9 78-2) 70-1 60.2 54-6 42.6 | 23.2 50.6 
1867 ...| 19-6 | 31-9 | 29-4 | 51-1 | 55-2 | 75-1 | 76-2 | 75-6 68-2 | 55-3 44-6 | 28-6 50.9 
1868 ...| 18-4 | 26-8 | 45-7 | 47-6 | 62.2 | 72-7 83-1 | 71-5 61-2 | 51-9 41-3 | 25-0 | 50.6 
1869 «--| 34-0 | 31-3 | 31-6 | 48-9 | 61-5 | 69-4 73-4 | 76-4 66-7 | 45-2 | 35-6 | 30-5 | 50.4 
1870 ...| 28-0 | 30-2 | 35-5 55-6 | 68.3 | 74-6 | 81-3 | 74-0 | 70-3 | 55-4 43-3 27-7 | 
1871 ...| 28-9 | 32-0 | 45-8 | 57-1 | 67.0 a 76.7 | 75-7 63-9 | 57-6 | 36-6 | 24-4 | 53-4 
1872 ...| 25-3 | 28.0 | 33-8 54-8 | 65-6 “2 79.0 | 78-0 | 67-6 | 53-5 | 33-1 | 19-4 51-2 
1873 - 18.2 | 24-8 | 37-6 | 48.8 | 63.2 79-7 77-9 | 78-6 65-5 | 49-5 | 35-3 | 31-5 | 50-9 
1874 28-1 | 30:7 | 39-0 | 43-6 67.7 | 78-3 31-8 | 78-3 | 69-5 | 55-5 394 | 30-9 | 53-6 
1875 | 33-6 49-4 63-8 72-9 77-4 | 74-4 65-9 | 50-8 | 37-2 | 38.4 | 49:5 
1876 ...| | 34-2 | | 54-0 72.6 79-3 | 79.1 | 66-2 | 52-0 | 38.2 18.5 52. 
187 22-0 | 37-3 | 32-4 | 52-3 | 64-2 72-6 | 78. 75°9 | 79-0 | $7-4 | | 44-3| 53-9 
1878 ...| 31-6 | 37-4 | 505 57-9 | 61-6 | 71.8 | 82.2 | 78.6 69-0 | 53.8 | 42-8 | 21.5 | 54-9 
1879 19-5 | 27-7 41-5 53-1 | 68-3 | 73-5 8-4 | 75-7 64-1 | 62.7 | 42.6 | 29.3 53-3 
1880 ...| 40-9 | 35-4 | 3% 55-0 70-4 | 76-3 | 78.6 -7 | 64-8 | 51.6 | 30.2 | 22.0| 53. 
1881 ...| 17-1 | 24-6 | 33-8 | 46.6 | 71-4 | 72-2 | 80.2 80.5 73-3 | 58-4 | 39-9 | 37-3 | 52-9 
1882 ...| 28-4 | 39-3 | 42-5 54-4 | 58-6 | 72-4 | 73-6 | 74-8 | 66.7 | 5q-1 | 42-3 | 27-1 53-3 
1€83 ...| 15-1 | 23-6 | 35-5 | 54-2 | 60-7 | 72-3 76.9 | 72-8 | 64-2 | 53-0 | 42-6 | 31-5 | 50-2 
1884 17-7 | 29-2 | 38-3 | S1-9 63-9 | 73-1 75-7 | 74-3 73°3 59-1 | 41-8 | 27-3) 52-1 
1885 ...| 16.8 | 15-9 | 34-I | 51-7 | 63-7 | 73-2 | 81-2 | 73-2 | 66. 52-3 42-8 | 31-2 | 50.2 
1886 ...| 19-9 | 29-2 | 40-2 | 57-7 | 67-7 | 74-2 80.2 | 78.8 | 69.8 | 58-4 | 39-6 | 23.0 | 53.2 
1887 ...| 21-0 | 32-7 | 38-9 57-3 | 77-7 | 83-2 | 76-7 | 68-7 | 50-4 | 4-1 | 29-9) 
1888 ...| 18-5 | 28-4 37-1 | §3-6 | 61-5 | 74-4 | 79-7 | 72-9 61-9 | | 41-9 | 34-2 | 51-3 
1889 ...| 30-6 | 26.0 | 43-1 54-9 62.6 -9 | 76-6 | 73-4 | 64-9 | 50-2 | 39-3 | 43-5 | §2-9 
Mean..| 24-4 | 29-4 | 38-3 | 52-5 64-3 | 73-9 78-4 75-6 | 67-0 | 53-9 | 39-6 | 29-2 | 52-2 
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MONTHLY WEATHER REVIEW. 
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Stations and dis- 
tricts. 


Portiand .......+- 
Manchester ....-- 

t. Washington... 

ount Killington. 
Northfield.......- 
Boston f¢..... 
Nantucket. ...--- 
Wood's Holl ..... 


Vineyard Haven... 


Block Island ..... 
Narragansett Pier 
New Haven.....-- 
New London ....- 
Mid. Atlantic States. 
Albany 
New York City... 
Harrisburg ....-- ° 
Philadelphia ..... 
Atlantic City ....- 
Baltimore .....--- 
Washington City . 
Cape Henry ...--- 


Lynchburgh ....+- 
Norfolk ....-- 
S. Atlantic States. 
Charlotte......-- 
Hatteras .....---- 
Raleigh ......+- ee 
Wilmington...... 
Charleston ....-- 
Columbia......+++ + 


Augusta 
Savannah 
Jacksonville ..... 
Florida Peninsula. 


Jupiter..... 
Key West..... coe 
MicCO 
Tampa 
Titusville......-- 
Eastern Gulf States. 
Atlanta........ eee 
Pensacola .....++- 
Mobile ......++- ee 
Montgomery ....- 
Meridian ........- 
Vicksburg.......- 
University .....- 
New Orleans ..... 
Port Eads ........-- 
WesternGulf States. 


Shreveport.....-- 
Fort Smith....... 
Little Rock ...... 
Corpus Christi... 
Galveston .......- 
Palestine........- 
San Antonio...... 
Rio Grande Valley. 
Brownsville...... 
Rio Grande City.. 
Ohio Val. & Tenn. 
Chattanooga...... 
Knoxville .......- 
Nashville ........ 
Lexington........ 
Louisville...... 

Indianapolis...... 
Cincinnati ..... 


Columbus ...... 
Pittsburgh ..... oe 


Cleveland .... 
Sandusky .. 
Toledo 
Detroit. 
Lake 
Alpena ....... 


Escanaba ......... 


Lansing .........- 
Manistee ........+! 
Marquette...... 
Port Huron....... 
Sault de Ste. Marie 
Chicago ....... coe} 
Milwaukee ....... 
Green Bay........| 


| 


level, feet. 
daily 
daily | 


Monthly mean. 
Departure from 
normal. 

Maximum, 

Minimum. 

Mean minimum. 
range. 

Least 


| Elevation above sea- 
Greatest 


| Mean actual. 

| Mean reduced. 

| Monthly range. 

| Mean maximum. 
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Table of miscellaneous meteorological data for July, 1890—Signal Service observations. 


Wind. 
£ 
Maximum 
= velocity. 
= o= ~ 
«| 
& | maf | 
3 
Eisele Se iz 
4,324 8. e. 25 
5) 380! 8. 28 | s. 23 
3, 508 nw 20 nw. | Ig 
3-91 915800) W 80 | Ww. 31 
17, 514| W- 75 mw. | 9 
6, 032) 8. 44 | Ww. 8 
7,567| SW. | 35 W- 19 
6,791, SW. | 30 n. 19 
9,707, SW. | 40 | 8. 26 
BO. 
9,402) sw. 38 17 


5,468 se. 
6,951, 8- 34 | nw. | I9 
4,505 Ww. 30 | sw. 
6,840) sw. 32 ne. 17 
7,706 sw. nw. $18 
3,506, 8. | 18] ne. | 16 
3,957 8- 18 | 8. 2 
2,605 28 in 18 
6,173} 8. | ne. | 10 


389 se. | 22. 

444s Se. | 420 7 


3,444) 8 i nw 2 
7,014; * 24 | SW. | 24 
4,747, SW. | 32) 17 


w. | 23 | sw. 


w. 
8. 
| nw. 

7,002) SW. | 47 8 
6,757, 8. 36 | n. 7 
6,448 nw. 34 W. 31 
7,176) 8- 30 | SW. | 25 
5355, | 29 | W- 8 
5,747, SW. | 30 W. 8 
5,171) SW. | 36 | w. 8 

sw. | 30, | 24 

| 
6, 616) 32 8) 
7,685; 8. | 37/2 4 
4,292) SW. | 24 | SW. | 30 
5,398 | 8 
6 377, BW. | 37 | SW. | 
7,513) 8. | 36 | 17 
5,057, nW. | 28 | sé 30 
11,503 8W- | 52 | ne 4 


ness, tenths. 
for 


Average cloudi- 
ord, years. 
month. 


Greatest 


Partly cloudy days. 
loudy days. 


Days with rainfall. 
Least for month. 


Cloudless days. 
Length of ree- | 


Sa. m. 
8 p. m. 


Year. 
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| 195 
| data since 
station. 
| 
| 
New England. | | | 67.9—o8 | 3.05 
Eastport ....+--+- 53 29-92 29-980.79 60-8-- 0.8 82 48| 53-481-0 1-97 6 14 18 | 907/1883 1.731886 
99 29-89 29-99.0-68, 67-4— 1-6) 93 | 7 51 | 59 59-4796 3-58 9 13 20 | 6.78)1884) 1. 56/1878 
247) 29-76) 30.01 0.61) 93 | 7 42) 57-2\69-0 2-91 14 10 7: 14/1887) 1.63/1888 
4,056 23-90 30.02/0.69 46-0— 2.0 65 5 26 40. 41-286-9 211 3-90 1884 3- 59/1872 
73 | € 34| 47- | 2¢ 74 
872 29.08) 30-000.64) 62.6......| 89/7 38 | | §7-6'76.9| 2-87 I 21 3/1887 1.301888 
125 29-89 30-020.60| 71-0 0.0 95 52) 62. 58.267-0 2-43 8 13 20 6/1880 1. 44/1885 
30.03) 30-040-60, 67.2....... 82/7 55 | 61- | 62.685.2 2-9 7 4 2. 10/1887 
55 62.9] 10 12 15 13 19/1877) 1- 56/1873 
92 | 7! 52 | 24 2632 4 9 4 1 1858) 2. 32/1890 
30.02) 67-6— 1.4 85 | 7 54 I9 63-087-1) 1-39 12 10 10 21887 0. 86/1885 
22). 69-6.-— 0.4) 90 | & 47 29 2605 13 16 9 21889) 0- 63/1885 
107, 29-92 30-030.53 69-4— 1.6 91 | 7 49 25 60.875-2 6.59-+ 1-84) 4,567, SW. | 25 | MW. | Ig) Io 13 18 1889 
47| 29-97 30-020. 53 I. 88 | 7 53 20 61.275-8 I. 4,652) sw. | 48 | 8. 26, 10 12 20 41883 1-351 
74.6— 1.8 | of 
85 29-93 30-02:0-63) 71-4— 1.6 48 6 30 37 — 1-84 6 19 6 135-85-2) 17 98 
29.85 30.040-52 73-4— 0.6 56 25 0-54 10 11, 10 104.65-5 20 27 188) 
377| 29-64) 30-040.56, 72-7 29 II) 10 10) 104-515-4 3 80 1890 
117, 29-94 30-06,0.57. 74-6— 1-4 26 13— 0. 38 8 13 116.1/5.0 20 76 I 
53 30-00 30-060.50 70-8'— 2.2 22 40+ 2-19 14, 10 7 103-84-2 17 92/1876 
76) 29-95 30-040-55 75-4— 2-6 24 61— 1-17 13, 19 8) 20 1881 
29-93 30-050.54 75-0— 2.0 27 | 24— 1-3! 13 19 8 9/§-54-.2 20 52 1872 
Og 24 10— 0.71 14, 10) 17 63/1878 
685) 29.34 30-050.53 75:-0— 2.4 33 83+ 1.57 10 13 146.06-3 20 | 
43 30-02 30- 060. 56 2-0 22 33+ 1-04 10 13 8 145-35-4, 20 o2'187 
1.9 464 2.26 
808) 29.24 30.070-57. 77-3— 1-7 29 7 — 0.20 3416) 8. | 24!) sw. | 18 8 5) 12 | 8.64)1879 68/1888 
II) 30-07 30-090.58 70-7 — I. 15 0-51 9531) * 46 | n. 18 2) 16 |10.51) 1884) 1879 
388 29-66, 30,060.57, 76-6...... 31 | 39470, SW. | ne. | 18) 9 9g 13 14/6-06-4) 4 93/188 
20 | BWe 3 18| 10 15 |12-05/1890) 201883 
ee 78 29-99 30-07/0.57, 77-4— 2.6 58 | 21/1 22-+4+- 1.09 5,880 SW. | 24 SW. | 29 © 14 II 165-7 5-3) 20 |21- 12/1886 95 1875 
30-01 30-060.56| 79-5— 2.2) 92 6€ | 73-4) 18 87 4+ 5.68 5,905) SW. | 36 | SW. 25) 7 18 185-55-0 20 |13-74 1874 
183) 29.88 30.07/0.57 81-O— 1.0 99 64 71.6) 26 | 70-277+7 +- 4-34 2,121) * | 24) 2, 14 11 145-8'7-5) 20 [10-10 1889 79 1888 
87 29.98, 30-070-52 79°-5— 3-5 94 67 | 71-9) 21 70.8 81-4 2.57 4,197 8. 25 me. a1 6 14 11) 165-46.8 20 |10-32/1874) 52|1888 
43 30-02) 30-07.0.49 81-O— 2.0 96 66 | 72-5 23 | 71.078.6 + 3-50 4,769, W- | 30/ se. | 28) 9 17 § 243-06.6) 19 |14.97|1586) 141875 
j | 
28 30.05 30-08 0.34 80-8......) 94 8} 74-7) 19 | 74-681-8 286) 24 | Ww. 10 © 23° 8 175-44-3) 3 | 6-92)1890) 3-72 1888 
22 30.06, 30.08 0. 24 82.2— 2.8 89 69! 77-4) 17 | 73-675-3 — 0.61 5,794 go | ne. 29) 6 18; 7) 20 | 9-04)1888) 1-46)1579 
36, 30.04) 30-08 0.37 80-2......, 92 | 65 | 72-4 24 73-483-41 39749 25 26) 9) 14 204-86-6) 
44 30.04 39-080.43, 80-0......| 92 1) 69)! 73-9) 18 74.085-1 6,644) SW. | 35 | ne. II 10 10 II) 213-95-0 4 | 7-82/1887) 5-62 1888 
80.8 — 0.9 + 1.73 
139 26 66.073-6 + 0.95 4,953, 24 8@. 17) 7 12 12) 106-56.9) 12 |14- 11/1887) 501881 
50 22 73-1 81-31 + 7-64) 5,638) SW. | 48 | SW. | 24 10 9 144+35-5 11 2. 201888 
35 24 72.6 83-0 3.10 4,840) NW. | SW. 7| § 13) 13 196-06.9 20 |13-37)1872) 2-77 1881 
217 24 69-3 73-6 — 0.80 3,483 30 13) 13, 18 | 8. 56/1887, 0-57 1883 
358 35 69.8 6 16 9 134-36-6 | 
222 24| 71-477 8 6 14 II 135-05-2) Ig |10. 19/1882) 1- 58/1886 
eee 33 Q sees 8 20 3 4 4-75 1889 5-99) 890 
52 20! 4) 72-579-6 16; 10 15 3-57-6| 20 12-931874 2-02'188 
16 | 4 14, 13 14 4 [13-05 1882) 5-64 1889 
— 
249 25| 6| 72. b— 1.82 3,551) 8. 24 «one. 8 10 15 38 1882 0-06 1884 
492 34 16 68. — 2.52 3,636) @. 25 ne. 7\ 17 12 5-95 1884 1.77 1882 
399 25 |13/| 70 1.28 3,253, MW. | 30 Se. | 14) 7-59 1889) I-13)1885 
20 81 75 8 193] SC. | 35 | SE. | 2.25 1888 0. 10 1887 
44 ™| 5| 74 — 1.44 6,251) 8. 30 ne. 24 18 6 )- 31. 1874 0-75 1889 
26/10 70. — 1.07 39426) 8. 24 | ne. 4, 11 17 6. 52/1852) v.06 1884 
781 27 | 16 65. _ §, 087, Se. 32 in. 22 14 14 6. §6'1885, 0.12 1879 
0. 
57 9| 74: t 1-75 5:438| 8. 28 | 8. 29} 19 8 15 | 6.581878) 0.22 1885 
230 30| 6| 70. — ou 6,351, 8@. 26 | | 29) 13, 13 14 | 5-98 1878 0.001884 
783 69-8 26 68: + 0.57 3323, 8. 36 & 9 7) 17 1887) 2. 06,1883 
gso 68.8 66. — 1.14 3,684, SW. | 20 | sw. 13 13 12 ) 1884) 2. 12/1877 
349 71-8 30 69. — 0.32 3,995) SW. | 40 Nw. 16 11 1877) 0- 47,1874 
553 69-8 34 63- — 4-30 1s 12 1878) 0. 46/1890 
66.8) 29 62. 14 11 1875 3-14/1890 
68-9 33 60. 1-95 19 9 1875) I- 18|1879 
64-8 33 57-055°8 — 4-11) 3,301) * 5 11 17 1875) 0-82) 1881 
628 66-8) 31 61. 2/61-6 — 2.26 4,656| 1S 13 875, 1-31 1887 
' 837 63-30 59-8 65-0 — 1.69 24) 4 1888, 1-45 1887 
4 Parl 63-8) 31 §9- 0/62-3 - 2.77 15 1.99 1882 
arkersburgh .... — 62. 63-6:74-3 I 4 1888 6.061 
Buffalo ........+++| 690 26) 29.990-63, 09-04 89 26 57-9677 13, 15 ) 1873, 19/1882 
335 26 38. 271-7 II) 13 1874| I- 12/1882 
Rochester........| 622 30 56.7 .63-9 15 1873, 1-07/1886 
714 26 59-9/70- 0 12 12 1874 0-76 
75! 31 60. 2/68. 0 15 14 1878, 90/1881 
629 30 58- 763-3 6 23 0. 59 1887 
673 29 57-6/61-4 13, 16 1880! 0. 59 1886 
662 26 | | 58. 2/66.2 16 13 1878 1.31 1887 
609 ml 5 17 1880! 1. 48/1882 
608 3 13) 11 1872| 1- 10/1881 
Gr 621 28 14| 15 1853, 0:90 * 
883 35 1 16) 15 1889, 0.75 1890 
615 25 7 1888) 2. 34 1890 
735 31 + 0.97 9) 13 1873, 0- 761875 
639 29 — 1-80 16 11 1883) 0-69 1889 
642 32 7; 6 1890, 1-09 1888 
824 24 | — 0-97 13, 17 0. 58/1874 
699 27 | — 1.63 7,500) ne, | 40 | ne. | 14 16) 11 1883, o- 94/1886 
616 29 | $513, 8 | 28 | | 23) 8 12 1890 2-55 1889 
672 32 — 0.40 4,894, nw. | 36 nw. gol 14 1879) 0- 47/1875 
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Table of miscellaneous meteorological data for July. 1890—Signal Service observations—Continued. 
Pressure, ia wis is  Precipitat’n data since 
| inches. Temperature of air, in degrees Fahrenheit. Wind. opening of station. 
| 
Extreme Northwest. | 70.9+ 1.7 2.13 — 1.06 
Moorhead ....- 28.94, 29-920-67, 69-2 1-2, 98 | 81-3 46 | 57-1 4! 8\ 59-773-8 1-20 7,049 73 nw. 7,14 14 3 122 7\3-8, 10 7-32, 1884 1-95)1889 
Saint Vincent .... 29-05 29.920.80 68.8 38 9 80.2 43 57-3, 39 | 57+ 269-0) 0-58, 5 9°95 w. se. 7,14 13, 4 113 63-5 10 4-28 1887 0-45.1881 
Bismarek .... «+++ 1,681, 25-17 29-930-69 71-0 1-0 3 84-3 57-7 45 12 | 61.571-5 1-3! 7,490 48 7/25 4 2 7/2 612-3, 16  4-491887 1-14 1890 
Fort Buford .....-| 1,900) 27-92 29-89 0.69 71-4-> 2-4 100 8.0 56-3 50.2 53-4, 1-06\— 1-22 6,805 se. | 40|/ NW. 29 10 17 4 94 14-7 12 | 4-17, 1880 0.561886 
Fort Yates 0.0 100 | 88-4, 50 | 4O | IB BO. 87) 7 4-701886, 2-25 1883 
Upper Miss. Valley. -3— 0-4 1.46— 
Saint Paul ...-- 831| 29-07, 29-96-57) 71-9— 94 | 81.4, | 62-4 29 6 | 60-2'70-2) 1.87-— 1-42, 5222) Se. 25 se. 28 6 21, 4 134-452) 20 | 9-32,1879 0.521877 
La Crosse .. 736| 29-22) 30- 00/0. 5! 97 | 82-9, 52 63-6 30 | 11 | 60-067-0 1.46— 3-36 4,585 8- 42 | W- 14 161 9 7/4-33°8 18 11-03,1883, I-40)1890 
Davenport... 613, 29-35, 29-98 0-44 76.2 1-2, 97 | 86-5, 55) 65-9 29 58.6 57-6, 0-85 — 2.69 5 480 nw. | 30 | SW. 14 13) 4 20 | 9-30 1875, 0-43 1886 
Des Moines ....--| 869) 29-07) 29-970 46 76-9-+ 0-9 tor | 87-3, 66.5 34) 9 | §9°6)S9-1| 6,879, sw. 38 | SW. 30 2! & 12 | 7- 16,1884 C-27 1886 
Dubuque 651 29-30 30-000 46 75-4 1-4 98| 85-5 34) 65-3) 30 | 10 | 6§-8)75-4) 1+ 3 3,684 nw. jo | nw. 8 10 17 4 18 10. §3 1881, 0-89 1886 
Keokuk 613) 29-36 29-99 0-42 78.0 1-0 104 67-0 34 | 60-8 59-5, 2-49-— 1-62 4 166 e. 36 | SW. 14 19 8 4 62.92-7| 20 |12-70 1875, 0-04 1871 
Cairo eee 359, 29-64) 30-02)0-39, 79-0 oO 95 39 | 69-4, 27 | 12 65-668. 2) 1-62 2-09 4,092 sw. 48 | ne. 17, 14,10 7 5§3-44-1 20 g- 88 1875 0. 18 1881 
Springfield, Ill.... 644, 29-33, 100 | 87-1) St 64-7, 32 0-04 4,104 8. 36 | e. 14 17 11, 3. 12 | 4-59 1885 0- 05 1886 
Saint Lowis....---| 571) 29-44 30- O4'0- 30 0-2 89-7) 57 | 709 29) 4 60- 4 55-2 7,329 SW. | 37 | SW. | 12,15 2 42-940 20 9-49 1875, 9-37 1890 
Missouri Valley. -3+ 2.0 | 2.61— 4. 
Columbia. ...-- 106 92-8, 54) 65-2) 38) 9) 30478) 8- at | BW. | 10, 1S, 6) 
Kansas City..--- «| 963, 28-98, 29-9610. 32) 102 91-2) 59 «(10 62. 8159-8) 5038) 8- 28 | e. 14 17,12, 2 43-735 3 4-53 1888 1-96 1890 
Springfield, Mo... 28.62) 30-0010. 30, 95 | 38-4 30 | 10 | 59324) 8- go | 8. 12 18; 1, 813-63-4 4 | 6-53,1889 9501888 
Leavenworth....- 2, 29-10 29-97 0- 33 2-6 102 | 3 | 69-5 33 | 65-203-9 1.61 — 2-99 5217 24 7. 9 11 6\4-03-5 20 9-92 1872 0-55 1886 
102 54 | 60-7) 14 sees 8. 20) 4 | 8-11 1889) 1-061887 
Omaha . | 68-8) 32 | 11 | 3-74— 1-86, 6,334 8- 38 | 8. | 28, 16 10 § 20 10-351884 0-54187 
Crete oe 92-1} §2| 66-8) 33 | TS 2.47 BO. 4 | 6-05 1889 1-45,1887 
Valentine ....-+++| 2,613) 27-29 29-910.61 103 88-9) 54 | 62-2 42 10 4-394 2-11 8, 269) se. 48 | 19 113-329 5 4-83 1888, 2.04 1886 
Sioux City...+-++- 28.74 29-930-54 104 | 87-0) 50 64-9 34 79044 8- 42 | 16 10 § 2 | 3-31 1889 2. 59 1890 
Fort Sully......++| 1,600) 25-24 29- 90.0. 68 77-3 103 | 90-4) 55 | 64-2 39 | 12 0-25 — 2-30 8,385 se. 42) nw. 14 11, 6 13 | 6-48)1872 0. 25 1890 
Huron 15307) 28-54, 29-910.69 73- + 1.8 103 | 87-9) 47 59-6) 41 | 12 | 57-8/02-6) 3-00 6,497 se. 36. 10 13 3 10 5-88, 1882 1-41 1890 
Yankton..... Ip 232, 28-63, 29-Q010-64 86.4 | 05-432) 4 61.6/65-2 44 6,734, 47 | 8W- 5.17, 9 5 93-832 18 | 7-54.1879 0-69 1886 
Northern Slope. 2 | | — 0. | 
¥t. Assinniboine..| 2,690 27-15 29- 90° 70-6-+ 2-6) 99 | 84-9) 56-3, 38 | 16 | 39-8,39-8 0.58'— 1-98 8,893, sw. 45 W- 29, 14, 10 7, 83-6)4-T 10 g- 67 1884 0-24 1883 
Fort Custer ...+-+| 3940 26.801 29-86)0.58| 2-2) 100 | 9-1 58-4 42 | 18 | 44-440-0 0.06— 1.08 5 392 SW. 30 25, 20 10 1/2.54-2 IT | 1880, 0.06 1890 
Helena....- 4,009) 25-88 29-93/0- 55 70-6- 3-6 96 | 83-5 48 «57-538 8 0-58 — 5075, W- 48 sw. 15 19 6 8 3-74-7, 11 3+ 25,1884 0-27 
Rapid City 280, 26.62) 29-85\0.62) 99 | 87-9 61-1, 38 45-6.41-0| 79447, SW- 36 | Se. 9 10, 16, 5 64-347, 5 | 4-5? 1889 0-13 1890 
Cheyenne ...+ 105 24.12) 29-92:0.35 70-2-f 2-2, 92 84-4 3 55-9 38 1 40-342-7| 3-64/-+ 1-92 0 942 nw. 41 8. 28 16 12) 3 102-15-4 20 4-47 1875 0-43 1877 
Fort McKinneyt.| 5,000 24-99 29-82 -| 97 | 84-9) 59-9 42) 11 44-5. 38-9, 8,249, n. 54 19 I 82-342 3 2.89 1888 0-59 1889 
Fort Washakie...| 5 29-9210.49 69-4)- 93 | 86-3) 37 | $2+5| 5° | 22 47- 2148-4) 4,872, sw. | 47 | W- 25, 20 8 3 5/2-04-9 4 | 9-97 18g0 0-31 1889 
North Platte ....-- 2,841 27- 29- 94 0- 49 tk 103 | 91-1) 63-6, 38 | 12 | 58-6594 2-41 7+709 e. 30 | 8. 1o 8 20 3 38'5-64-5 16 8. 47/1879 9-39 1890 
Middle Slope. 0.76— 2.15 
Colorado 94 | 86-4, 39 16 47-6)49-4) 1-61 3,20 2 116-5 7 | 6.071875 0-81 1874 
Denver 59281 24-85, 29-92\0.40 74-8-++ 1-8) 97 89-1) 54 | 65 30 14 44-9442 0-79\— 9-94 4,811, sw. 48 W- 29 1 21 9 2.6:7-0 19 | 4-321875 9331877 
Pueblo ....-- 49753) 25-30 29-99/0- 35 100 54 61-4 42 21 | 46-743-4 5,307, nw. 36 1 4 25 2 62-57-09 3 I. 33 1888, 0-56 1890 
Concordia ...++++ +) 1,410 25-50 92/0- 39 B2.3 - 103 | 95*2) 56 69-4) 36 | 16 | 63-6/59-9 23\— 3-35 6,033 8. go | 28 22 8 1 6 8.29 1889 0-23 1890 
Dodge City ...++++| 25523 27-38 29-38 0. 34 82-44 4-4 104 | 9-4 60 | 68-3) 36 | 20| 0-22)\— 3-09 8,667 42 sW. 26 12 165 33-630 16 6. 40 1884 0-22 1890 
Wichita 153 28.53 29-910.31 102 04-5, 58) 702) 32) 10 5,859 8 32 | 3) 18 4 3 0-95 I5go 
Fort Elliott .....- 2,690, 27-27 29-940- 31 80.4-+ 2-4 100 93-3) 59 67-4 36 | 16 | 56-6.49-2, 0-88)— 7,972, 8 45 | me. | 27,14 15 2 11 | 5-65, 1882 0.88 * 
Southern Slope. 2.01— 0. 
Fort Sill t....- 1,200 28.74, 29-950. 31 2-2 103 | 7%9 36 | 18 | 64-057-1) 0-44.— 2-40 7,466 8s. 36 | e. 28 20, 11) 41-5 1-0 14 5-57 1880 0-23 1884 
Abilene. 19748 28.20 29-960.28 82.8-- 0-8 99 | 66 | 72-6, 26 | 16 61-8)/S5-0 2-10 0.00 7,595 8. 32. 2,23 S| 3| 6252-7 5 2.71 1887 0-46 1888 
Fort Stanton ..... 6,150, 24-97 29-88'0.25 go | 83-1} | 34 | 13 46.8.45-8 3,229 se. 36 SW- | I5 16 12, 3) 812-7\4-2, 7 | 4-74|1886 1-001888 
Southern Plateau. 81.24 0.6 9.244 0.12 
El Paso «+++ «| 39796 26-20, 29-86\0.31) 82-3 roo | 94-9} 69-7| 35 17 50-8 38-6) 0-95\— 1-69 4.273 3 on *\ 14 8 8i5-05-1 13 | 8-18 1881 0.46 1884 
LATA 104 | 935 62 | 72-4) 37 | 1+ O- 10 1, 19 6 | 2-27) | 1.271887 
Santa 71086, 23-43, 25 69-8 — 0-2 go | 52-0 48 | 57-6 36 15 | 45-249°° 2.46\— 0-57, 4,620 se. 30 | MW. | 31) ! 26 4) 1812-97-1 17 6-91 1875 1-02 1873 
Fort Apache....- 5p OBO 75:0 89-6) 60-4) | 12 1-27 «+ BW 4 24 12 1880, 0. 14 1884 
Fort Bowie..... 3% 89-6 66-3 30 19 4-85 2-55 n. 7] 7 | 4-85 1890, 0.65 1884 
Fort Grant .....++ 4,860, 25-25 29-95\0-21, 78-0-— 1-0, 96 89-4 66.5 28 | 10 | 0-73 4,531 W- 4, 24, 3) 12\3-66-1 12 | 9-00)1857) 0.67 1884 
Fort Thomas....+| go-7 5-7 108 63 79-7, BB) 2-02 0-15 nw. 10, 14, 7, | 4-18 1881 o. 10,1886 
Fort Verde. 85-54 2-5 Tog |100-5 63 70-5 39 18 SO— 21. 8 15 | 5+31 1876 0. 18 1886 
Whipple Barracks) 5, 389 73-0-+ 0-6 93 | 87-2) 53 50-9) 39 | 1B 2-744 0.66 5,326, sw. 38 | SW- 18 8 17) 6| 15 | 3-25 1876 0.01 1886 
San 87-2 1.2) 109 \102-2) 63 | 72-2) 37 | 13 2-29 0-47 8. 10 | 4-13 1881 0.03 1886 
«| 1-2 | 60 | 64-5 39 | 20 4-68 + 2.90 W. 23) 7 | 0. 37 1886 
141, 29-64, 29-78/0 g2.2-+ 0-2) 115 74 | 78-9 36 15 | 62-0)42-6 T. |— 0-15 6,141 8 40 | 15| 16, 0} 0-55 1878 0.00) * 
Keeler ...++ 3,622) 26-26) 29-78)0. 40, 103 | 97-4, 66 | 72-5 28 17 45-4204 T. — 0.22 4,356 8- 34 24| 27, 3, 1| 6 | 1887. 0.00 * 
Middle Plateau. 74.74 0-7 0.25 — 0.31 
Carson City 92 | 83-8) 41 | 50-8 43° 19 20, 9 2 3 | 0251888) 0.00 1889 
Winnemucca ....-| 434° 25-66, 29-92/0. 36) 0-4) 99) -9 44) 54-4 45 22 20.8 18.8) 0.01\— 0.15, 7,068, sw. | 36 | SW- 6 25, 6 o 12 0.61 1886, 0.00 * 
Fort Du Chesne ..) roo | 93-6} 46 | 45 | 24 0-86). 3,354 W- 42. 3 11 18 2 3 | 0-86)1890 0.69 * 
Salt Lake City....| 4,348 25.63) 29-86\0.44, 1-8 g8 | 90-8) 52 64-8) 34 | 17 | 48-2)37-2) 0-02|\— 0-57 3,002, nw. 24 | 24, 6 17 2.421874 T. 1886 
Taylor’s Ranch n 74-6) 100 93-6) 48 | 48 | 13 Or We 3 I] 2 | 0-96 1889 0.09 1890 
5,795, 24-36, 29-87/0-34, 96 | 88-7, 37! 35- 4130-6 0-21 4,303 32 | 8 24 1} 82-5 4-9 6 | 1-341887 33/1886 
Northern Plateau. 
Baker City ....- 39430 26-47) 29-90)0- 40 66.4) 84-6) 37 | 48-2, 49/17) 37-2 7+ 7| 4, 268 se. go | se. 16 2% 4 10-62-2 2 T. (1889 
Spokane Falis...., 1,921) 27-9 29-94/0. 38, 68-4\— 0-6 102 | 82-4) 54-3. 43 | 10 | 39-042-5 0-53 3361 SW. | 24 | SW 19 9 3 10 | 2 25 1881 0.00 1883 
Walla Walla..... 1,018 28-90 29-97/0- 43 106 | 87-4 3 | 45 | 13 5, 226, 8. 28 «SW. 2) 23, 5 0. 46 1888 1889 
N. Pac. Coast Region 6— 1-8 1.474 0-17 | | 
Fort Canby ....- ee 179, 29-90 30-09)0-45, 1-2 65 | 62-4, 51 | 53-3 12 | 6| 5§4-2'89-4) 0-05 6, 395 48 5 4 10 11/7-36-1| 7 | 3°33,1886 0.22 1885 
Neah Bay .....-- 74 | 68-4 45 | 50-3, 26 | 10 1-05 BW. 3 at! 6 | 4-90\1888, 0. 12 1889 
ee 36, 30-03, 30-070. 38 0-8 89 | 73-4, 49-9 40 10 | §2-6'76-4 0-45)— 0-42 2,880 nw. 14 W- 16, 7 8 5-03-0 14 | 2-02 1879 Tr. 1883 
Port 14 30-05, 30-06)0.41, 56-0-— 1-0 79 | 64-2 47-9 3° 7 50.454-4 I-14) 0-75 3,293 w. 12 W. 23 18 74-04-10) 7 | 1-11 1883 0. 00 1889 
Tatoosh Island...|..- os 70 60.0) 29-5, 29 | 2.91 0-49 BWe 16) 1g 7 | 6-52 1886) 0.01)1889 
Astoria....+.+- ms 60. 76 | 67-1) §0| 5$3-5, 20 lace 0.68 7 | 2-67 1889 0.04 1885 
Portland ....- «+++ 29-97, 30-06)0.37, 65-5 — 2-5, 95 76-6, S4-4 | 366-0) 0-09 4,131 n | 24 | SW. 8 8 9 4 I9 1-80 1884 0.00 1883 
Roseburgh ....- $23) 29-51) 30-07/0-3! 0-2) 93 79-2 45 | 52-5 3 12 | 0-55, 3,251 D 9218. | S 14) 2. 20 1886 0.00 1889 
Mid. Pac. Coast Reg. 71.3— 0.3 T 
Bureka «+++ 64, 30-03) 30-09/0.24) 50-7 65 | 61-1) 48) 16 | 5| 52-6)89-0 0-08)...++-- 5 163, mW. | 6 13 12) 4 0. 441888 0.06 1887 
Red Bluff .... 29-55, 29-89/0- 40 0.6) 110 40 | 24| 45-8\35-4) 0-01) 4,510 8@. | 24 | Fe. 8 30, 0-3-3 14 0.07, 1888 0.00 * 
Sacramento. 64 29-83, 73-8— 0-2) 102 3) 52) 39 21 | 53-8 57-2 | 4,818 SW. | 24 | SW: 7,30 1 oo T. | ® 
San Francisco .... 60 29-91 59-8\— 0-2) 8o 67-1} 49 | §2-4| 26 10 | 51-381-5, 002) 0-00 8,491 34 3,18 13 O 14 0.8 20 | 0-23,1886 0.00 * 
Point Reyes 62 | 57-9) 46 | 48-6) 13 | 4 BWe IB. 4 2 | 0.67) 
S. Pac. Coast Region. - 8+ 0.8) 0.00— 0.02 
Fresno 328) 29-52 29- 8610.40, | 64-1) 43 30 | 41-4304 0-00). 5 558 nW. | 22 W- 22, 30, 0 90-403 3 T. (1888 0.00 1889 
Los Angeles.....-| 339 29 29- 92/0- 30 1.2 | 85-5 60-8) 33 | §7-6)09-2) 0-O0)— 0-03) 2, Sor w. W- 6 20/11 © 14 | 0- 27,1886, 0.00 * 
San Diego ...-- 93) 29- 29- 94/0. 26, 744 | 62-617 | 8| 61-3)79-0, 0-00-— 0.02 3,499 SW. | 20) sw. | 23, 18 9, 00-7)2-5 0-12 1874, 0-00 * 


Nors.—The data at stations having no departures are 
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NOTES. 
The Roman letters show number and order pf areas of low pressure. The 
figures above the lines show the days of the month, those below (1 and 2) 
indicate, respectively, the 8 a. m. and 8 p. m., 75th meridian time, observa- 
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The dotted shading (MiSs, ) Indicates fog belts. 
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